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PREFACE
This translation was begun shortly before the war, laid aside m 1940, and finally completed in August 1948. I have added, in proof stage, some references to publications since that date, but have not been able ta use them in detail. I have acknowledged in the appropriate places help that has generously been given to me, but I should like to record here in particular my gratitude to Professor Fobes for permission to use his text and index, and my sense of indebtedness to E. W Webster’s version m the Oxford Translation.
H. D. P. L·
Clifton College September 1951
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INTRODUCTION “
The Meteorologica falls into two well-defined parts, Books I-III and Book IV. The first three books form a complete work by themselves. The programme set out in Book I ch 1 contains nothing that can plausibly be said*to look forward to Book IV and appears to have been completed by the end of Book III,6 and the last chapter of Book III looks forward to a treatment of metals and minerals, which Book IV does not contain. Book IV is in fact a separate treatise, as had already been noticed by the Greek commentators.0 The two parts of the work may therefore be treated separately in this Introduction.
A. Books I-III
1. Authenticity and place. The authenticity of these books has not been seriously questioned, and there seems no reason to doubt that they are by Aristotle.**
a I am grateful to Pi of. Hackforth for reading this Introduction in manuscript and foi his comments.
b See mtioductoiy note to Book I. ch. 1 cf. W. Capelle, “ Das Proomium der Meteorologie,” Hermes xivii (1912), pp. 514-535
c Alex. 179. 3, Olymp. 273. 21.
d W. Capelle, loc. cit, argues cogently for the authenticity of Book I. ch 1, and, by implication, of Books I-III. Cf. also Ideler ι pp. vi if., St.-Hilaue pp. Ixv IF.
IX
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Their place in the scries of his physical works is defined m the opening chapter of Book I. There Aristotle gives, in effect, the following arrangement: (1) The Physics, dealing with first causes and natural movement in general; (2) the De Caelo i and ii, dealing with astronomy ; (3) De Caelo iii and iv and De Generattone et Con uptio?ie, dealing with the four elements, their mutual transformations and the general principles of the consequent processes of generation and destruction ; (4) the Meteorologica ; (5) the works on biology.
2. Contents. The subjects dealt with in Books I-III appear to us very miscellaneous. They ar£ summarized by Aristotle in Book I. chr. 1, but can perhaps best be seen at a glance in chapter headings.
Book I. Ch. 1. Introduction. the place of Meteorology in the Natural Sciences and summary of matters to be dealt with.
Chs. 2-3 Preliminaries. Ch. 2. Recapitulation of the conclusions reached on the four elements in De Caelo m, iv and De Gen. et Corr.
Ch. 3. The relative dispositions of air and fire m the terrestrial sphere.
Ch. 4. Shooting stars.
Ch. 5. The Aurora Borealis.
Chs. 6-7. Comets.
Ch. 8. The Milky Way.
Ch. 9* Rain, cloud and mist.
Ch. 10. Dew and hoar-frost.
Ch. 11. Snow.
χ
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Ch 12. Hail.
Ch. 13. Winds, rivers and springs.
Ch. 1 k Climatic changes, coast erosion and silting.
Book II. Chs. 1-3. The sea; its origin, place and saltness.
Chs. 4-6. Winds.
Chs. 7-8. Earthquakes.
Ch. 9· Thunder and lightning.
Book III. Ch. 1. Hurricanes, typhoons, foevtinds and thunderbolts.
Chs. 2-3. Haloes.
Chs. 4-5. Rainbows.
Ch. 6 Rods and mock suns: concluding remarks.
It will be seen at once that we have here subjects dealt with to-day by several sciences, by astronomy, geography, geology and seismology, as well as meteorology in its modern connotation But this is typical of a stage in the development of the natuial sciences in which they had not yet fully differentiated out from an all-embracing Natural Philosophy. The process of differentiation was largely started by Aristotle, and Book I. ch. 1 shows us how far he had taken it. He places the Meteorobgica, whose subject he himself seems to feel to be somewhat ill-defined, after the De Caeb iii and iv and De Gen. et Corr. In the De Caeb Books I-II he deals with astronomy and cosmology. He believes the universe to be spherical in form, and accepts the system of Eudoxus which accounts for the movements of the stars and planets by a system of concentric spheres, fitting inside each other, whose combined motions produce the apparent movements of the heavenly bodies. This system of
xi
INTRODUCTION
spheres is not described in detail in the De Caelo, though it is apparently assumed (Book II. ch. 12, 293 a 5 ff.) ; the only description of it winch we ha\ e is that in Met Λ. ch. 8. The spheres arc made of a fifth element (cf. Meteor. 1. 2) and the inneraiost set of spheres is that of the moon. The region below the moon, the “ terrestrial ” or “ sublunar ” sphere, is filled by the four elements, earth, air, fire and water. They form four further concentric spheres, each element having its own natural place, but there is a constant process of intermixture between them which produces all the phenomena of the terrestrial world as we know it (cf note at end of Book I. ch. 3). De Caelo Books III-IV outline the general doctrine of the four elements, and of their four natural places ; the De Gen. et Corr. deals with the general principles which govern their intermixture and the consequent processes of generation and destruction which constitute the natural world. In the Meteorologica Aristotle comes to deal with these processes in detail. The first, and in a sense the most obvious group of them, is the meteorological group (including those astronomical phenomena which Aristotle regarded as meteorological) : shooting-stars, meteors, comets and the milky way, rain, hail, snow, frost, thunder and lightning, winds of all sorts, haloes and rainbows. But though the opening words of the description in Book I. ch. 1 of the scope of the work a indicate that these phenomena will be its main concern, Aristotle cannot coniine it within these bounds. So in Book I we have an account of rivers and springs and of coast
a 338 b 21 περί τον γειτνιώντα μάλιστα τόπον ττ} φορά τῆ των άστρων: it is concerned with phenomena “in the region which borders most nearly on the movements of the stars,” xii
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erosion and silting, and in Book II of the sea and of earthquakes, topics which can hardly be classed as μετίωμα, though they are not unrelated to the remaining topics m these books and their inclusion is therefore not altogether surprising. But whereas Book I. ch. 1 a indicates that the Meteorologica will be followed immediately by the biological works, Book III, 378 a 15 fF., promises a treatise on metals and minerals, on the grounds that these also are products of the two exhalations studied earlier in the work.
The fact is that in the Meteorologica Aristotle embarks «on an account of the processes of change m the four elements whose general principles have been laid down m De Gen. et Corr He starts with meteorological processes and includes with them certain allied topics But these two groups between them clearly do not exhaust the processes and products of the transformation and mixture of elements: there is a vast field of physical and chemical changes and substances left unaccounted for, and even Aristotle with his strong bias towards biology cannot have been unaware of them. Hence the promise (never fulfilled in the extant works) at the end of Book III, and hence also the inclusion of Book IV in its present position, for it is just those processes of chemical change, interpreted in terms of Aristotle’s doctiine of the four elements, and certain physical properties of materials that are its subject.
B. Book IV
1. Authenticity. The authenticity of Book IV has
339 a 5.
xiii
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been doubted, and Ross a says that it is “ pretty certainly not genuine,” while Jaeger b refers to it as “ spurious.” On the other hand, Joachim c treats it as genuine. The only attempt to argue the case against its authenticity is that by I. Hammer-Jensen,cZ who has in turn been criticized by Dr. V. C. B. Coutant.®
As Dr. Coutant remarks, H,-J.’s argument turns mainly on “an analysis of the natural philosophy behind the book ” ; or, more precisely, on an attempt to show that certain ideas m the book are un-Aristotelian, for, “ asserting the character of the book to be very mechanical and atomistic in its explanation of certain phenomena, she ventures to ascribe the work to Strato of Lampsacus, on the ground that Strato was the most atomistic of the Peripatetics.”·^ Such arguments from the ideas expressed in a particular book and their consistency or inconsistency with the main tenets of a philosopher expressed in the main body of his work are bound to be, to some extent, subjective : but I agree with Dr. Coutant that H.-J. has failed to make a convincing case, and
a Aristotle (3id ed.), ρ 11.
*	Aristotle (Eng. trans.), p. 38(i.
e Aristotle on Coming-to-be and Passing-away and article on “ Aristotle’s Conception of Chemical Combination,” J. Ph. xxix (1903).
d “ Das sogennante IV. Buch der M eteorologie des Aris-toteles,” Hermes, 1 (1915), pp. Π3-136.
e In a dissertation for the degree of D.Ph. at Columbia Univei sity entitled A Umnder of Aphrodisias . Commenta ry on Booh IV of Aristotle's Meteorological piivately printed, 1936. I am grateful to Mr. D. J. Allan of Balliol College for lending me his copy of this work (reviewed by him in CM. h (Nov. 1937)), of which copies are deposited at Columbia University but which is not generally available.
*	Op. cit. p. 8. xiv
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it is surprising that her arguments have remained unanswered so long.a
H.-J.’s two main arguments are (1) that the explanations of natural processes given in the book are of a very “ mechanistic ” kind, the characteristic Aristotelian insistence on the final cause being absent; (2) that the use made of the ideas of πόροι and ἐγ/eo ι in chs. 3, 8 and 9 is un-Aristotelian and indicates a connexion with Atomism.
(1) The answer to the first of these objections is supplied by Aristotle himself in ch. 12 and overlooked by H.-J. Briefly, it is to be found in the words rb yap οὖ ἕνε/ca ήκιστα ζντανθα δηλον, δττον δη πλεΐστον τῆ? υλιμ ” (390L a 3). “ The final cause is least obvious where matter predominates.” Throughout the book Aristotle is dealing with changes that arise from the mutual relations of the four “ prime contraries ” and the four elements through which they operate, which are the material basis of the universe. The formal and final causes are not entirely overlooked b: but, as Aristotle is careful to point out in the final chapter, they are in the nature of things less obvious when one is dealing with matter and material processes in the more elementary stages ; they become obvious only when we get higher m the scale of creation, in particular when we reach plants and animals It is true c that in ch. 12 Aristotle speaks of the homoeomerous substances as being formed “ by hot and cold and the motions set up by them ” (i.e. by material and efficient causes only), while in De Gen. An. ii. 1,734 b 29 ff* he speaks as if a final-formal cause were also
a W. Capelle in Pauly- Wissowa, Supp. Bd. vi (1935), pp. 339-342, is unconvinced by them but does not give his reasons.
b Of. 379 b 25, 381 a 1, 388 a 20.
* H.-J. p. 127.
xv
INTRODUCTION
necessary for then* formation But, as Dr. Coutant points out, he is not consistent elsewhere on this point in De Gen. An itself" ; and what he says in ch. 12 is not that a final cause is ever entirely absent, but that in material processes of the kind dealt with m Book IV it is difficult to perceive, and can therefore, it is implied, be ignored The homoeomerous bodies arc, clearly, a borderline case and can be spoken of in either way.
There is therefore nothing inconsistent with Aristotle's philosophy of nature in the comparative absence of the final-formal cause from Book IV. The subject matter is, on Aristotle’s own showing,«uch as to make that absence likely ; and it is perhaps worth adding that the same is true of the first three books, which are undoubtedly genuine, and which could with equal plausibility be argued to be “mechanical.” b Nor is H.-J.’s contention c that Aristotle was hardly aware of the problems of mechanical causation and the antithesis of» ἕνεκα—ἀνᾶγΜ/s till they were brought to his attention by Strato as authoi of Meteor. IV in the least plausible. Aristotle was acutely aware of these problems, both in Physics Β and in De Part. An. (cf. Book I. ch 1 in particular) and De Gen. An.; and Physics Β and the main groundwork of his biological work were certainly completed before the end of his residence in the Troad and Lesbos.
a 743 a 7 states the same view as Meteor, iv. 19 and clearly refers to it.
b Gf. Coutant, op. clt. p. 10.
β P. 126.
a For the Physics cf. the Introduction to Ross’s edition. H.-J. makes no refeience to the Physics and erroneously assumes (p 199), with Jaeger, that the biological works are late · cf. my paper in G.Q. (July-Oct. 1948). There is no xvi
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(2; H.-J. finds traces of atomistic doctrine in the references to όγκοι and πόροι in chs. 3, 8 and 9·° But there is no evidence that a belief m πόροι was characteristic of the Atoinists. For if Democritus used the word m connexion with sense perception, so also did a number of other early philosophers b ; and the use of the idea of πόροι as part of the theory of the constitution of matter is characteristic not of the atoinists but of Empedocles. It is true that in De Ge?i. et Corr. i. 8 Aristotle associates the theory of “ pores ” with the doctrine of the Atoinists on the grounds that the empty spaces between the atoms are analogous to the “ pores ” of Empedocles,0 but it is clear that the two doctrines are different, that the association is made by Aristotle himself for pui-poses of criticism, and that the theory of pores is not part of atomist doctrine d The case is little better with ογκοι. The word is used by the Atoinists and may mean “ atoms,” but the use is very occasionale and the meaning uncertain, and in Epicurus at any rate it seems to mean little more than “ particle ” without any specific reference to atoms f
evidence that Strato attended the Lyceum during the lifetime of Αι istotle. He is said to have been a pupil of Theophrastus, whom he succeeded as head of the Lyceum, dying circa 270-268 β c He cannot have been nioie than a child in the decade 350-340 β c. and can theiefoie hardly be responsible for having diawn Αι istotie’s attention to difficulties of which he was at that time well awaie. Cf. Zeller, Aristotle and the Earlier Peripatetics, u. p. 451, note 1 a P. 122.	6 Cf. Diels, Vors. Index, s v.
0 Cf. 325 b SAL
d Cf. Joachim’s notes on this chapter (Aristotle on Coming-to-be and Passmg-mcay, pp. 156 if.); and Bailey, Greek Jtomists, chs 2 and 3.
6 Diels, Vors. Index, s v.; Bailey, op. at. ρ 156, note 1. f Bailey, op. cit. pp. 577-579.
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The general meaning “ particle,” in fact, suits the two a contexts in which the word occurs in Book IV very well. In both Aristotle is speaking of >\ater penetrating and melting or .softening other bodies, and it is natural enough to talk of particles of water penetrating into other materials Similarly it is not unnatural in these contexts to speak, without using the words in any technical sense, of “ pores ” into which the particles of water penetrate. The obvious example which presents itself is that of a sponge : and this is, in fact, used by Aristotle when speaking of pores in 386 b 5, 7 and 17. It is easy to extend the idea to penetration by fire (387 a 19? 21) and, with the analogy of the sponge in mind (386 b 5), to compressibility (386 b 2 ff.). In all these cases the body concerned can be called “ porous ” without stretching the ordinary meaning of the word far. Nor need it be stretched much farther to make it cover the breaking or splitting of materials (386 a 15, 387 a 2) : the grain of wood (387 a 2), for example, is a kind of path (another meaning of πόρος) along which it splits b
The references to πόροι and όγκοι are thus best explained by taking the words m their non-technical ordinary meaning · and Olympiodorus’ explanation c that by πόροι; Aristotle means τὰ εὑπαθειττερα μόρια is not far wrong. There is no reason whatever to see any reference to atomism.^ But even if the refer-
8 385 a 30, b 20.
b The passages in which πόροι are mentioned may be grouped as follows: penetration by moisture 381 b I, 3, 385 a 29, b 20, 24, 25 ; penetration by fire 387 a 19, 21; compressibility 386 b 2, 4, 5, β, 9; breakability 386 a 15; fissibility 387 a 2	e 313. 18.
* H.-J.’s case is not improved by an attempt (p. 122) to read atomism into 387 a 12 if., wheie there is no conceivable reference to it. xviii
INTRODUCTION
ences to atomism >\ ere proved, this would not necessarily indicate Strato as authoi·. For though Strato is said to have abandoned the Aristotelian teleology^ to have regarded heat and cold as ultimate causes, and to have adopted the atomists’ conception of the void, he is also said to have refused to accept the atomic theory itself on the grounds that the possibility of infinite division made the existence of a minimum physical body impossible.α
H.-J.’s two main arguments thus seem to be ill founded Without them the others can hardly carry much weight and in themselves are lacking in cogency. Most gf them tum on discrepancies between statements in Book IV and statements made elsewhere by Aristotle. But as Dr. Coutant points out (p. 10, note 18), Aristotle is frequently inconsistent on minor matters ; and the search for minor inconsistencies in his works really throws little light on their authenticity. Thus if Aristotle in this book (ch. 4, 381 b 24, and 382 a 4) says that all bodies are compounded of earth and water, while in De Gen. et Corr. 334 b 31 ff. he says that all bodies are composed of all four elements, the difference is one of point of view rather than of fundamental doctrine. For in this book all four elements are still involved in the composition of bodies ; but two are regarded as active, and therefore as efficient cause, two as passive, and therefore as material cause. In ch. 4, 382 a 3, water is called the element most characterized by moisture, in De
a Zellei, Phil. der Gnechen n3. 2, pp. 901 ff.: Eng. trans. Aristotle and the Earlier Peripatetics, pp. 456-460. H.-J.’s statement (p. 125), “ Von Straton wissen wir, dass er Peri-patitiker war, und doch der atomischen Lehie, die er aus-baute, seine Zustimmung gab,” seems to contradict what Zeller, to whom she infers, in fact says.
xix
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Gen. et Corr 331 a l< it is said to be characterized by cold rather Than moisture but Ansi otic is not consistent on this point in De Gen et Corr. itself and at 33 h b 34 implies that water is characteristically moist, which agrees with what is said here in ch. b.n Again, there is no radical inconsistency between what Ans-totle says about olive oil in ch. 7,383 b 20 ff, and what he says in De Gen. An. 735 b 12 ff., and I agree with Dr. Coutant. that there is no conflict between what Aristotle says at 379 a 26 about η οι κ ἔτι θερμὁτης and what he says in Book II, 355 b 9, about the ἢ/φιτο? θερμὐτης.6 But further detailed argument may be omitted here.
Finally, there are certain positive indications that the book is by Aristotle. There are three fairly clear references to it in the biological works (with which ch. 12 deliberately links it) : De Part. An. ii 2, 649 a 33 if. refers to chs. 6-8 and 10, De Gen. An. ii. 6, 743 a 3-7 refers to chs. 4-7, and v. 4, 784 b 8 refers to ch 1, 379 a 16. The doctrine of ch. 12 is, as has been indicated above, thoroughly Aristotelian, «ind indeed an important passage for Aristotle’s views on teleology m organic and inorganic nature The use of the parallel between τέχνη and φὑτις (cf ch. 2, note a on ρ 298 and ch. 3, note b on ρ 308) is typically Aristotelian, and can be found, for example, running through Physics Β and De Part An. i. 1. The treatment of hard and soft as the primary qualities in chs. 4 if is, as H.-J. herself points out (p. 120), consistent with what Aristotle says elsewhere on the subject (De Gen. et Corr. ii. 2, 329 b 32 if., De Aram a ii 11, 423 b 27 fF., iii. 13, 435 a 21 ff.), and what is said about
® Of. ch 4, note e on p. 312.
6 Cf. chap. 19 note a on p. 291.
XX
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the four prime contraries and the four elements in general is m complete accord with De Caeh 111 and iv and De Ge?i. et Corr. (which is peihaps why Alexander grouped the book with the De Gen. et Corr.). Lastly, in the latter part of the book the hoinoeomerous substances are given a place in the constitution of the physical world similar to that given to them in De Part. An. ii. 1, 646 a 12 fF.
I conclude that the case against the authenticity of Book IV has not been made out, that what indications there are point to it being genuine, and that it should be accepted as such until a far stronger case is inadd»out against it than hitherto.
2. Contents. Book IV, as has been remarked,0 is concerned with chemical change and various properties of matter.b In it Aristotle deals m detail with processes of what we should to-day call chemical change, whose general principles he has laid down in the De Gen. et Corr. : he deals also with various secondary properties of matter, secondary, that is, to the four “ prime contraries,” which have also been dealt with in De Gen. et Corr. The sequence of thought in the book is by no means easy to follow, and can best be seen in a brief analysis of its contents.
A Chs. 1-3. The effects of heat and cold.
Ch. 1. Summary of the doctrine of four prime contraries (hot, cold, moist, dry) and four elements (fire, air, water, earth). Heat and cold as active factors are responsible for generation and destruction.
a P. xiii above. b Of. Joachim, loc. ctt.9 J.Ph. xxix (1903).
xxi
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Β. Chs. 4-9.
Chs. 2-3. The effects of heat and cold on natural bodies. These are assimilated to the two easily observable processes of cooking food and ripening fruit {pf. chapter analysis to chs. 2-3 and ρ 298, note a).
Qualities arising from the primary factors moist and dry, which enter into the constitution of all physical bodies.
Ch. 4. Moist and dry imply hard and soft, which are in this sense primary qualities. Ch. 5. Hard and soft imply solidification and liquefaction, which are due to heat and .cold. Drying as a form of solidification.
Chs. 6-7. Solidification and liquefaction proper.
(1)	In watery liquids, which are solidified by cold, liquefied by heat.
(2)	In mixtures of earth and water (which may also thicken instead of solidi-tying).
(а)	In which earth predominates.
(б)	In which water predominates.
Ch. 7, 383 b 20-end. Discussion of particular examples. Any-
xxii
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thing that will either solidify or thicken contains earth. Chs. 8-9- Eighteen pairs of further qualities arising from the four primary factors are defined and discussed.
C.	Chs. 10-11. The homoeomerous bodies (of. chap.
8, introductory note). These are classified according to the predominance in them of dry and moist (ch 10) or hot and cold (ch. 11).
D.	Ch ^12. Conclusion. Looks forward to a treat-
ment of the homoeomerous bodies in detail (presumably m the biological works, e.g. De Part An.) and points out the importance of the final-formal cause in nature, even though it is not always apparent.
C. Date
The evidence for the date of the composition of the Meteorologica is inconclusive. Positive indications in the work are as follows :
I. 7, 345 a 1, mentions a comet which appeared in the archonship of Nicomaehus 341/0 b.c.
At III. 1, 371 a 31, the burning of the temple at Ephesus (356 Β c ) is referred to as having taken place νῦν, which would seem to mark it as a recent event.
At III. 2,372 a 28, Aristotle, speaking of the appearance of a rainbow at night, says “ we have only met with two instances of it over a period of more than
xxiii
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Γ
fifty years ” ; and it may be argued that this indicates, though not conclusively, that Aristotle was not a young man at the time lie wrote it a
These indications are not conclusive, and are mutually inconsistent. For the first and third indicate a date after 340 : the second a date not far from 356.
Two further arguments are used by Ideler (ι. ρ. ix) :
(1)	That Aristotle’s references to the Caspian and Aral Seas (Book I. ch. 13, 351 a 8, Book II. ch. 1, 354 a 3) argue a date prior to Alexander’s expedition, on the grounds that after Alexander the two seas were supposed to be one and to be a gulf of the Ocean (cf. Ideler’s notes ad i 13,1. 29, and li. 1,1. ljj). But this argument is invalidated by Tarn’s discussion.6
(2)	That the observations on the position of the constellation of the Crown in Book II. ch. 5, 362 b 9? appear to be made as from the latitude of Athens. But the passage is of doubtful authenticity* (cf. O.T. note ad loc.) and in any case would only indicate a date after 335 or before 347.
It cannot therefore be said that internal evidence gives any conclusive evidence of date. On other general grounds Ross 0 and Jaeger/ followed by Dr. Coutant,e favour a later date But they base themselves on Jaeger’s conclusion that the biological works, with their attention to detail, are the products of Aristotle’s later years, and that other works, showing a similar attention to detail, must be referred to the same period. Jaeger’s view of the date of the biological works is ill founded, and all indications
a Cf. Jaeger, Aristotle (Eng. trans.), p. 307, note 1.
b Alexander the Great, π. pp. 6 ff. Cf. Note on Aristotle’s Geography, Bk. I. ch. 13.
6 Aristotle, p. 19.	a Loc. cit.
e Op. cit. p. 18. xxiv
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point to an early origin for thema; and this argument for a later date for the Meteorologica therefore fails But there is undoubtedly some connexion between it and the biological works. The introduction (Book I. ch. 1) looks forward to them in a way which suggests that Aristotle may have started vork on them ; and the conclusion of Book IV. ch. 12 again deliberately links itself with them. In addition, the only clear references to the Meteorologica elsewhere are in the biological works.6
The evidence, therefore, if inconclusive, would seem to indicate that the Meteorologica was started not latfcr than Aristotle’s period of residence in the Troad and Lesbos, when so much of his biological work was done. The connexion with the biological works and the reference to the temple of Ephesus both point to this. At the same time Aristotle without doubt continued to revise and bring up to date his work on the subject, and this accounts, for instance, for the reference to the archonship of Nicomaehus, which must certainly be later than 340 b.c. We know that Aristotle’s extant works are either lecture-notes or connected closely with his teaching work; and the one thing any lecturer is constantly doing is to revise and bring his notes up to date.
D. Conclusion
That the Meteorologica is a little-read work is no doubt due to the intrinsic lack of interest of its contents. Aristotle is so far wrong in nearly all his conclusions that they can, it may with justice be said,
a Qf. above, p. xvi, note d.
Of. above, p. xx, and Bonitz, Index, p. 102 b 49.
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have little more than a passing antiquarian interest. Certain passages there are which have an interest of their own, and ^hich are less well kno^n than they otherwise might be because of then· context. Such are Book I. ch. 1, with its review of the physical sciences, perhaps the best-known passage in the work and the basis for the accepted arrangement of Aristotle’s works ; Book I. ch. 13, 350 a 14 if. and Book II. ch 5, 362 b 12 if, from which we learn Aristotle’s view of the nature and extent of the habitable world and the extent of his geographical knowledge ; passages in Book I of considerable interest for the histoiy of Greek astronomy, for instance, those which give the views of Aristotle and of his piedecessors on comets and the Milky Way (chs. 6-7, and 8 ; Aristotle’s view of the former was to hold the field until Newton0); Book IV. ch. 12, which adds considerably to our understanding of Aristotle’s views on the place of the final-formal cause in nature.
But, apart from these passages of special interest, the main interest of the work is to be found not so much in any particular conclusions which Aristotle reaches, as in the fact that all his conclusions are so far wrong and in his lack of a method which could lead him to right ones. In this he is typical of Greek science. The comparative failure of the Greeks to develop experimental science was due to many causes, which cannot be considered here They lacked instruments of precision—there were, for instance, no accurate clocks until Galileo discovered the pendulum. They did not produce until a comparatively late date any glass suitable for chemical experiment or lensmaking. Their iron-making technique was elemen-
a Heath, Aristarchus of Samos> p. 247.
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tary, which precluded the development of the machine. Their mathematical notation was clumsy and unsuited to scientific calculation. All these things would have severely limited the development of an experimental science had the Greeks fully grasped its method. But the experimental method eluded them. They observed but they did not experiment, and between observation and experiment there is a fundamental difference, which it is essential to recognize if the history of Greek thought is to be understood.® This difference can be clearly seen in the Meteorologica. There is plenty of observation : Books I-III are full of it, an£ Book IV shows a keen observation of the processes of the kitchen and garden in terms of which Aristotle tries to explain chemical change in general. But there is practically no experiment, and m those experiments which Aristotle does quote the results given are wrong {pf Book II. ch. 3, note b on ρ 156 and note a on p. 158). A good example of his attitude and method is the theory of exhalations, which plays so prominent a part in Books I and II.b It has a basis in observation : Aristotle had obviously observed the phenomena of evaporation. Yet not only has it no basis in experiment but it is not designed to be verified experimentally, nor is it easy to conceive any experiment which could either confirm or invalidate it. It is this absence of the awareness for the necessity of an experimental test that is the mark of thought that is rational but not yet scientific, of the natural philosopher rather than the natural scientist. And of Aristotle’s natural philosophy and of Greek natural philosophy in general it is true that it re-
e Bui net, E G.P 4, ρ 27, for instance, fails to recognize it. b Of. note at the end of Book I. ch. 3.
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mained rational without being scientific, that it never passed from natural philosophy to natural science. There are, of course, exceptions both in Aristotle and elsewhere m Greek thought. Greek medicine comes very near to being scientific,α so also do Aristotle’s biological works; and the Greeks made further progress in astronomy than in any of the other physical sciences, though this was just because their astronomy involved no experiment, but only observation and mathematical calculation. But these are exceptions. Of the more general tendency the Meteorologica is typical; it is a product of the natural philosopher, not the natural scientist, and it°is in this that its mam interest lies.
Text
The text printed in this edition is that of Professor Fobes, to whom I wish to express my thanks and gratitude for his permission to use it. I have occasionally and with great diffidence adopted a different reading from that given in his text, in an attempt to produce a version that would give better sense I have noted these variations, and also in some places where the text is obscure some of the alternative readings given in his apparatus.
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Ingemar During, Aristotles's Chemical Treatise Meteorologica Book IV, Goteborg, 1941-, which did not come into my hands until this book was in proof. During’s chief object is to prove Meteorologica IV to be “a genuine work from the hand of Aristotle by a thorough-going comparison of the contents and the language of this treatise with the treatises of undisputed Aristotelian origin ” (p. 20). His arguments supplement those given in my Introduction, xxx
ARISTOTLE
METEOROLOGICA
ΑΡΙ2ΤΟΤΕΛΟΤ2
ΜΕΤΕΩΡΟΛΟΓΙΚΩΝ
Α
CHAPTER Ι
ARGUMENT
The scope and subject-matter of Meteorology and its place m the system of Natural Philosophy. Natural Philosophy comprises (1) Physics, which deals with first principles and the mrious kinds of natural motion (the Physios); (2) Astronomy (the De Caelo); (3) the general theory of the elements and their transformation (De Caelo m, iv, De Generation© et Corniptione); (4) Meteorology, the subject of the present work ; (5) Zoology and Botany.
Note.—In section (4), 338 a 26—339 a 5, Aristotle gives a summary of the subjects to be treated m the first three books. It is a preliminary survey, not a table of contents, and we must not look for too precise a correspondence between it and the contents of the work and the order of treatment; thus the milky way, comets and meteors are mentioned here in the reverse order to that in which they are in fact treated, and no specific mention is made of the contents of Book I, ch, 5. But broadly speaking the contents of the first three books do correspond to the summary here given. There are only three passages which cause difficulty.
(1) 338 b 24 οσα τε #είἡμεν αν άέροζ είναι κοινά πάθη καί
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BOOK I
CHAPTER I
ARGUMENT (Continued)
νδατος. These words most naturally refer to Book I. chs, 0-12 {which are summed up as a unit at the end of ch. 12) ; but they may refer to Book ILL chs. 2-6 as the commentators suppose.
(2)	338 b 25 hi Se γης ὅσα μέρη καί ειΒη και πάθη των μερών. These words describe not very exactly the contents of Book I. ch. 13-Book II. ch. 3, and it seems best to suppose with the O.T. that it is to them that reference is intended, and to take
ών 338 b 25 as marking sequence only and not causal connexion.
(3)	339 a 4 καλ των άλλων των Εγκυκλίων, οσα διά πηξιν συμβαίνει πάθη των αυτών σωμάτων τούτων των αυτών . . τούτων can hardly refer to thunderbolts, etc., and must therefore presumably be taken to refer to air and water, the two elements most recently mentioned (338 b 24, cf. Alex. 3. 25). £γκν-κλως is used of any recurrent phenomenon, and though it might more easily be used to describe ram, hail, etc., i.e. Book I. chs. 9-12, it is not impossible to interpret it to refer to haloes, rainbows, etc., described in Book III. chs. 2-6. These are all due to condensation, which is what πηξις seems to mean here. Cf. ΪΓ. Capelle, “ Das Proomium der Meteorologies Hermes xlvii, pp. 5X4-535.
3
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38 a 20	Περὶ μὲν οὖν τῶν πρώτων αίτιων της φύσεως
καὶ περὶ πάσης κινήσεως φυσικῆς, ἔτι δε περί τῶν κατά την ἄνω φοράν διακεκοσμημένων άστρων και περὶ τῶν στοιχείων τῶν σωματικῶν, ποσά τε και ποια, καὶ τῆς εἰς ἄλληλα μεταβολής, και περί 25 γενέσεως καὶ φθοράς της κοινής εἴρηται πρότερον. λοιπόν δ’ ἐστὶ μέρος της μεθόδου ταύτης ετι θεω-ρητέον, ὃ Πάντες οι πρότεροι μετεωρολογίαν εκά*
338	b λουν* ταὐτα δ’ ἐστὶν ὅσα συμβαίνει κατά φύσιν μεν,
άτακτοτέραν μέντοι της τον πρώτου στοιχείον των σωμάτων, περὶ τὸν γειτνιῶντα μάλιστα τύφον τῇ φορά τῆ τῶν οίστρων, οἷον περί τε γάλακτος καί κομητών και των έκπνρουμένων και κινούμενων φασμάτων, ὅσα τε θείημεν ἂν ἀέρος εἶναι κοινά 25 πάθη καί ὕδατος, ἔτι δὲ τῆς ὅσα μέρη καὶ εἴδη καὶ πάθη τῶν μερών, ἐξ ὦν περί τε πνευμάτων καί
339	a σεισμών θεωρήσαιμεν αν τὰς αίτιας καί περί
πάντων τῶν γιγνομένων κατὰ τὰς κινήσεις τὰς τούτων* ἐν οἶς τὰ μὲν ἀποροῦμεν, τῶν δὲ ἐφαπτό-μεθά τινα τρόπον* ετι δὲ περὶ κεραυνών πτώσεως καί τυφώνων καί πρηστήρων καὶ τῶν άλλων τῶν δ εγκυκλίων, ὅσα διά πῆξιν συμβαίνει πάθη τῶν αὐτῶν σωμάτων τούτων.
Διελθόντες δὲ περί τούτων, θεωρήσωμεν ει τι δυνάμεθα κατὰ τὸν ὑφηγημένον τρόπον ἀποδοῦναι * * * 4
β Physics.
b Physics, esp. Books V-VIII.
f Le Caelo ι and ii.
4 De Caelo lii and iv, £><? Gten. £ί Oorr.
e The fifth element of which the heavenly bodies and then spheres are made.
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(1) We have already dealt with the first causes of nature a and with all natural motion 6 ; (2) we have dealt also with the ordered movements of the stars in the heavens,c (3) and with the number, kinds and mutual transformations of the four elements, and growth and decay in general.* (4) It remains to consider a subdivision of the present inquiry which all our predecessors have called Meteorology. Its province is everything which happens naturally, but with a regularity less than that of the primary-element e of material things, and which takes place in the region which borders most nearly on the movements ^)f the stars. For instance the milky way/ comets/ shooting stars and meteors,λ all phenomena that may be regarded as common to air and water,* and the various kinds and parts of the earth and their characteristics.5 There follows the investigation of the causes of winds k and earthquakes 1 and all occurrences associated with their motions. Of all these phenomena, some we find inexplicable, others we can to some extent understand. We shall also be concerned with the fall of thunderbolts,w with whirlwinds,71 with fire winds,71 and with all other recurrent conditions which affect these same bodies owing to condensation.0
(5) After wc have dealt with all these subjects let us then see if we can give some account, on the lines 1 * 3
1 ι. 8.	· i. 6-7.	* ι. 4.
*	ι. 9-12, and perhaps ui. 2-6, 378 a 14.
3 ι. 13-ii. 3, though it is difficult to find a precise inference for this phrase. It can hardly, however, refer to Book IV.
*	li. 4-6.	1 π. 7-8.
m li. 9, lii. 1.	n m. 1.
0 “ Same bodies ” . not thunderbolts, etc., but presumably air and water, ill. 2-6, 378 a 14, or i. 9-12.
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περὶ ζῴων καὶ φυτών, καθόλου τε καὶ χωρίς· σχεδὸν γὰρ τούτων ρηθέντων τέλος ἂν εἴη γε γονὸς τῆς ἐξ ἀρχῆς ἡμῖν προαιρέσαως πάσης. ίο Ὀδ’ οὖν ἀρξάμενοι λέγωμεν περὶ αὐτῶν πρῶτον.
° The zoological works, with which should be included the
De Anima.
6 A reference to the lost work Ow Plants. c/. Bonitz, Index 104 b 38.
CHAPTER II
ARGUMENT
There is one element in the celestial region, in tfAe terrestrial there are four, earthy air, y?Te cmd water. These four are the
ail Ἐπειδὴ γὰρ διώρισται πρότερον ἡμῖν μία μὲν ἀρχὴ τῶν σωμάτων, ἐξ ἧς1 συνάστηκαν ἡ τῶν ἐγκυκλίως φάρο μόνων σωμάτων φύσις, άλλα δὲ τέτταρα σώματα διὰ τὰς τέτταρας ἀρχὰς, ὧν διπλῆν 15 εἶναί φαμεν τὴν κίνησιν, την μὲν ἀπὸ τον μέσον την δ’ ἐπὶ τὸ μέσον ταττάρων δ’ ὄντων τούτων, πυρὸς καὶ ἀέρος καὶ ὕδατος καὶ γῆς, τὸ μὲν τούτοις πᾶσιν ἐπιπολάζον εἶναι πῦρ, το δ* ὑφιστάμενον γῆν δύο δὲ ἃ πρὸς αὐτὰ τούτοις ἀνάλογον ἔχει (ἀὴρ μὲν γὰρ πυράς ἐγγυτάτω τῶν άλλων, ὕδωρ δὲ τῆς)· ὁ 20 δὴ περὶ την γην ὅλος κόσμος ἐκ τούτων συνάστηκα των σωμάτων παρ! οὗ τὰ συμβαίνοντα πάθη φαμὲν
1 ἐ£ ἡς Vicomercatus Ο.Τ. ἐ£ ών codd. * 6
* Hot, cold, dry, moist which combine to form the four dements, here called “ bodies.” Earth is a combination of
6
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we have laid down, of animals a and plants,6 both in general and in particular ; for when we have done this we may peihaps claim that the whole investigation which we set before ourselves at the outset has been completed.
With this introduction let us begin our discussion of the subject in hand.
CHAPTER II
argument (continued)
material cause, the eternal motion of the celestial region the efficient cause of all that happens in the terrestrial region.
We have previously laid down that there is one element from which the natural bodies in circular motion are made up, and four other physical bodies produced by the primary qualities,® the motion of these bodies being twofold, either away from or towards the centre. These four bodies are fire, air, water and earth: of them fire always rises to the top, earth always sinks to the bottom, while the other two bear to each other a mutual relation similar to that of fire and earth—for air is the nearest of all to fire, water to earth. The whole terrestrial b region, then, is composed of these four bodies, and it is the conditions which affect them which, we have said,
cold and dry; air of hot and wet; fire of hot and dry ; water of wet and cold. De Gen. et Corr. n. 3. Of. Book IV. ch. 1, note α on p. 290.
6 i.e. below the sphere of the moon; c/. 339 b 5.
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389 a
εἶναι ληπτέον. ἔστιν δ’ ἐξ ανάγκης συνεχὴς οὖτος ταῖς ἄνω φοραῖς, ὥστε πάσαν αὐτοῦ την δύναμιν κυβερνᾶσθαι ἐκεῖθεν ὅθεν γὰρ ἡ τῆς κινήσ€ως ἀρχὴ πᾶσιν, ἐκείνῃ ν α ἰτίαν νομιστέον πρώτη ν. 25 πρὸς δὲ τούτοις ἡ μὲν ἀίδιος καὶ τέλος οὐκ ἔχουσα τῷ τόπῳ τῆς κινήσεως, άλλ’ ἀεὶ ἐν τέλει· ταῦτα δὲ τὰ σώματα πάντα πεπερασμένους διέστηκε τόπους ἀλλήλων, ὥστε τῶν συμβαινόντων περὶ αυτόν πῦρ μεν και γην και τα συγγενή τούτοις ὡς ἐν ὕλης εἴδει τῶν γιγνομένων αίτια χρὴ νόμιζειν 30 (τὸ γὰρ υποκείμενον και πάσχον τοῦτον προσαγο-ρεύομεν τον τρόπον), τὸ δ’ ούτως αίτιον ώς1 ὅθεν ἡ τῆς κινήσεως ὰρχή, την των αει κινουμένων αίτιατέον δύναμιν.
1 ώς· om. Fobes : habent E2£Ft0n Λ ρ.
α Ι have translated δυναμις “ capacity for movement ” because it is the capacity of the elements for movement, and bo for change and combination, which Aristotle seems to have in mind.
6 The chaiactenstics of cncular motion c Each of the four elements has its “ natural place ’* to which it has a natural tendency to move in a straight line (efi a 16-19 above). I have taken προς hk rovrots a 1 . . . Μήλων a 27 as a parenthesis in which the circular motion
CHAPTER III
ARGUMENT
The argument of this chapter is somewhat involved because Aristotle approaches the solution of its mam problem—the disposition of earth and fire m the terrestrial region—in-3
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are the subject of our inquiry. This region must be continuous with the motions of the heavens, which therefore regulate its whole capacity for movementa * for the celestial element as source of all motion must be regarded as first cause. (Besides, the celestial element is eternal and moves in a path that is spatially endless but always complete,6 while the terrestrial bodies have each their distinct and limited regions).6 Fire, earth and the kindred elements must therefore be regarded as the material cause of all sublunar events (for we call the passive subject of change the material cause) ; while the driving power of the eternalfy moving bodies must be their cause in the sense of the ultimate source of their motion.
of the celestial region is contrasted with the lmeai motion of the terrestrial, linear motion lacking, according to Aristotle, the perfection of circular. The parenthesis may perhaps have a further implication. Left to themselves the four elements would each move to its natural place and come to rest; they have not done so because the celestial motion keeps them stirred up, as it were, to form the world that we know. Thus the celestial motion is αρχή κινησζως of the processes in the terrestrial region. The reference to natural places in the parenthesis may be intended to recall this and so to enforce the previous statement of the dependence of the terrestrial on the celestial region.
CHAPTER III argument {continued)
directly, by discussing certain other, though closely related, problems. It may be analysed as follows :
1.	There are four elements. Earth is comparatively small in bulk and lies, with water {sea#, rivers, etc,), at the centre of the universe. What is the position of air 9 And, more
9
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generally, what is the nature of the .substance or substances that occupy the space between the earth and the farthest stars (339 a 33-b 16) *
2.	The celestial region is composed of a divine fifth element which we may identify with the traditional “ aether ” (339 b 16-30). So (a) the stars are not made of fire nor set m fire (339 b 30—340 a 3) ; (b) nor are the intervals between them full of air (340 a 3-17).
3.	We are left with two problems · (a) the disposition of air and fire below this fifth element; (b) how heat reaches us from the stars (340 a 17-22). (Λ discussion of (b) is necessary now the stars have been shown not to be made of fire and so not to be hotἦ
3 (a). Let us first deal with air, and approach thejolution of our main problem by means of a discussion of the\uestion, why do not clouds form in the upper air as one might on the face of it expect (340 a 22-32) f
a 33	Ἀναλαβόντες οὖν τὰς ἐξ ἀρχῆς θέσεις καὶ τοὺς
εἰρημένους πρότερον διορισμούς, λέγωμεν περί τε 35 τῆς τοῦ γάλακτος φαντασίας καὶ περὶ κομητών καὶ τῶν άλλων ὅσα τυγχάνει τούτοις ὄντα συγγενή.
Φαμὲν δὴ πῦρ καὶ ἀέρα καὶ ὕδωρ καὶ γῆν γίγνε-ί39 b σθαι ἐξ ἀλλήλων, καὶ έκαστον εν εκάστω ύπαρχειν τούτων δυνάμει, ώσπερ και των άλλων οἶς εν τι καί ταὐτὸν ὑπόκειται, εἰς ὃ δὴ αναλύονται έσχατον.
Πρῶτον μὲν οὖν απόρησειεν αν τις περὶ τὸν καλούμενον ἀέρα, τινα τε χρὴ λαβεῖν αὐτοῦ την φύσιν 5 ἐν τῷ περιεχοντι κοσμώ την γην, και πώς ἔχει τῆ τάξει πρὸς τἆλλα τὰ λεγάμενα στοιχεῖα τῶν σωμάτων. ὁ μεν γὰρ δὴ τῆς τῆς ὄγκος πηλίκος αν τις εἴη πρὸς τὰ περιέχοντα μεγέθη, οὐκ άδηλον ἤδη γὰρ ὦπται διὰ τῶν άστρολογικών θεωρημάτων
° in the Le Caelo and D<s <7*». et Corrto which reference Has been made above.
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(i)	Introduction * any solution which implied that the whole region was full of air, or air-cum-vapour, would upset the balance of the elements unduly (340 a 32-b 3).
(ii)	Aristotle's own solution :
a. The motion of the celestial sphere generates heat (which prevents clouds) in the part of the terrestrial nearest to it (340 b 4-14). β. There are in fact two strata in this region, an upper one of fire, a lower one of air. So clouds will not form in it because it contains fire as well as air (340 b 14-32). γ. The whole mass, fire and air, must move round with the motion of the celstial sphere ; and this would prevent cloud formation (340 b 32—341 a 12)
3 (b). a. The sun generates heat by its motion, like a projectile^ This alone is enough to account for all the heat m the terrestrial region (341 a 12-30).
β. The fire that surrounds the terrestrial sphere is sometimes driven inwards by the motion of the heavens (341 a 30-31)
Let us then recall our initial assumptions and the definitions given earlier,0 and then proceed to discuss the milky way, comets, and other similar phenomena.
We maintain that fire, air, water and earth are transformable one into another, and that each is potentially latent in the others, as is true of all other things that have a single common substratum underlying them into which they can in the last resort be resolved.6
Our first difficulty concerns what we call the air. What are we to suppose its nature to be in the terrestrial region ? And what is its position in relation to the other so called elements of physical things ? (For there is no doubt about the relative size of the earth and of the masses which surround it, as astronomical researches have now made it clear that
b De Gen. et Corn ii. 1,4; De Casio nu 6, 7.
11
1 The problem—what occupies the space between the earth and the farthest stars ?
ARISTOTLR
ἡμῖν ὅτι πολὺ καὶ τῶν άστρων ἐνίων ἐλάττων ἐστίν. 10 ὕδατος δὲ φύσιν συνεστηκυῖαν καὶ ἀφωρισμένην οὔθ’ ὁρῶμεν οὔτ’ ἐνδέχεται κεχωρισμένην εἶναι τοῦ περὶ τῆ ν γην Ιδρυμένου σώματος, οἷον τῶν τε φανερῶν, θαλάττης καὶ ποταμῶν, κἂν εἴ τι κατά βάθους άδηλον ἡμῖν ἐστιν, τὸ δὲ δὴ μεταξὺ τῆς γης τε καὶ τῶν έσχατων άστρων πότερον ἕν τι 15 νομιστέον εἶναι σώμα την φύσιν ἢ πλείω, καν εἰ πλείω, πόσα, καὶ μέχρι που διώρισται τοῖς τόποις;
Ἠμῖν μὲν οὖν εἴρηται πρότερον περὶ τοῦ πρώτου στοιχείου, ποιόν τι την δύναμιν ἐστιν, καὶ διότι πας ὁ περὶ τὰς ἄνω φοράς κόσμος εκείνου τοῦ σώματος πλήρης ἐστί. καὶ ταύτην τὴν δόξαν οὐ 20 μόνον ημείς τυγχάνομεν ἔχοντες, φαίνεται δὲ ἀρχαία τις ὑπόληψις αὕτη καὶ τῶν πρότερον ανθρώπων 6 γὰρ λεγόμενος αιθήρ παλαιὰν εἴληφε την προσηγορίαν, ἣν ’Αναξαγόρας μεν τω πυρϊ ταὐτὸν ἡγήσασθαί μοι δοκεῖ σημαίνειν τά τε γὰρ ἄνω πλήρη πυράς εἶναι, κἀκείνους1 την εκεί δύναμιν 25 αιθέρα καλεῖν ἐνόμισεν, τοῦτο μεν ὀρθῶς νομίσας· τὸ γὰρ ἀεὶ σώμα θέον άμα καί θειον τι την φύσιν ἐοίκασιν ὑπολαβεῖν, καὶ διώρισαν ὀνομάζειν αιθέρα το τοιοῦτον ὡς ὃν οὐδενὶ τῶν παρ’ ή μιν το αὐτό* οὐ γὰρ δὴ φήσομεν ἅπαξ οὐδὲ δὶς οὐδ’ ὀλιγάκις τὰς αὐτὰς δόξας ἄνακυκλεῖν γιγνομένας ἐν τοῖς 30 ἀνθρώποις, ἀλλ’ ἀπειράκις, ὅσοι δὲ πῦρ καθαρον 1 κακόνους Cl. Thurot ϊ κάκεΐνος codd.
α (7/. JDe Caelo li. 14, 297 b 30 ff., Heath, Aristarchus, p. 236.	*	ι. 2, 3.
e <?/. below li. 9, 369 b 14 and *>. Diels 56 A 43, 73, 84. d As if αιθήρ were derived from αει and 0εῖν, with a play on 0ειος as well. For this etymology c/. Plato, Cratylus 410 b, [Aristotle], De Mundo 2, 392 a 5.
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the earth is far smaller even than some of the stars a : while water we never see existing as a separate and distinct physical substance, nor can it so exist apart from the mass of it situated round the earth, by which I mean both that which we can see, for instance sea and rivers, and any that may be hidden from us underground.) But to return—are we to consider that one physical substance occupies the space between the earth and the farthest stars, or more than one * And if more than one, then how many are there and what are the limits of the various regions which they occupy ?
Now *we have already discussed the primary 2. The element and its properties, and explained why the reg^oifcom-whole region of the celestial motions is filled by that g£&ed of the body.b This opinion moreover is one that we are not element, alone in holding, for it appears to be an ancient belief and one held by men in former times ; for what is called the aether was given this name in antiquity. Anaxagoras seems to think that the name means the same as fire,c since he considered that the upper regions are full of fire and that the ancients meant by “ aether ” the substance which fills them. In the latter belief he was right. For men seem to have supposed that the body that was in eternal motion was also in some way di\ine in nature, and decided to call a body of this kind aether,d as it is different from all terrestrial things. For we maintain that the same opinions recur in rotation among men, not once or
twice or occasionally, but infinitely often/ (a) On the Two other
views
refuted.
e For the doctrine of a recurrent cycle of knowledge cf.
Le Caelo ι. 3, 270 b 16, Met. Λ 8,1074 b 1-14, Politics νη. 9,
1329 b 25 ; see also Jaeger, Aristotle, pp. 128 if., and cf\ ch. 14 below, note α on ρ 115.
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εἶναί φασι το περίεχον καὶ μὴ μόνον τα φερόμενα σώματα, τὸ δὲ μεταξύ γης καὶ τῶν άστρων ἀέρα, θεωρήσαντες ἂν τὰ νῦν δεικνύμενα διὰ τῶν μαθημάτων ἱκανῶς ἴσως ἂν έπαυσα ντο ταύτης τῆς παιδικῆς δόξης* λίαν γὰρ ἁπλοῦν τὸ νομίζειν μικρόν 35 τοῖς μεγέθεσιν εἶναι τῶν φε ρο μενών έκαστον, ὅτι φαίνεται θεωροΰσιν εντεύθεν η μιν ούτως. εἴρηται μὲν οὖν καὶ πρότερον ἐν τοῖς περὶ τὸν ἄνω τόπον θεωρήμασι· λέγω μεν δὲ τὸν αυτόν λόγον και νυν.
340 a εἰ γὰρ τά τε διαστήματα πλήρη πυρὸς καὶ τὰ σώματα συνέστηκεν ἐκ πυρὸς, παλαι φροΰδον αν ἦν έκαστον των άλλων στοιχείων. ἀλλὰ μην οὐδ’ ἀέρος γε μόνου πλήρη· πολὺ γὰρ ἂν ὑπερβάλλοι την 5 Ισότητα της κοινής αναλογίας προς τα σύστοιχα σώματα, κἂν εἰ δύο στοιχείων πλήρης 6 μεταξύ γης τε καί ουρανού τόπος ἐστίν οὐδὲν γὰρ ὡς εἰπεῖν μόριον ὁ τῆς γῆς ἐστιν ὄγκος, ἐν ῴ συνεί-ληπται πᾶν καὶ τὸ τοῦ ὕδατος πλήθος, πρὸς τὸ περίεχον μέγεθος. όρώμεν δ’ οὐκ εν τοσοντω 10 μεγέθει γιγνομένην την υπεροχήν των όγκων, ὅταν ἐξ ὕδατος ἀὴρ γένηται διακριθέντος ἢ πῦρ ἐξ ἀέρος* ανάγκη δὲ τὸν αὐτὸν ἔχειν λόγον ὃν ἔχει τὸ τοσονδὶ καὶ μικρόν ὕδωρ πρὸς τὸν ἐξ αυτού γιγνόμενον ἀέρα, καὶ τον πάντα προς τὸ πᾶν ὕδωρ. διαφέρει δ’ οὐδὲν οὐδ* εἴ τις φήσει μεν μὴ γίγνεσθαι ταῦτα ιδ ἐξ ἀλλήλων, ἴσα μέντοι την δύναμιν εἶναι· κατὰ τοῦτον γὰρ τὸν τρόπον ανάγκη την ισότητα της δυνάμεως ύπάρχειν τοῖς μεγέθεσιν αὐτῶν, ώσπερ
® Perhaps Heracleitus, as he is definitely referred to at b 34 (see note 6).
b Heracleitus believed the sun was the size it looks to us, “ about a foot across ” ; Diels 22 A 1 (141, 12), 23 Β 3.
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other hand those® who maintain that not only the bodies in motion but also the element surrounding them are composed of pure fire, and that the space between the earth and the stars is filled by air, would perhaps have ceased to hold this childish opimon if they had studied what mathematics has now sufficiently demonstrated. For it is too simple to believe that each of the moving bodies is really small in size because it so appears to us when we look at it from the earth.6 The matter is one we have already discussed in our consideration of the celestial region/ but let us repeat the argument again here. If the intervals between the bodies were full of fire and the bodied also composed of fire each of the other elements would long ago have disappeared. (b) But neither can the intervals be full of air alone : for air would then far exceed its due proportion in relation to its fellow elements, even if the space between earth and sky were filled with two elements, as the bulk of the earth, including the whole mass of water, is, we may say, a mere nothing when compared in size with the surrounding universe. But in fact we see no such excessive disproportion of masses when air is formed by separation from water or fire from air: yet any small quantity of water of given volume must necessarily bear the same proportion to the air which is formed from it, as the total aggregate of air bears to the total aggregate of water. And this still holds even if you deny that the elements can be transformed one into another, but say that they have equal powers of action ; for on this argument certain quantities of them must be equal in powers of action just *
* I>e Caelo n. 7 (stars and surrounding element not fire), ibid, li, 14,297 b 30 if. (the smallness of the earth).
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καν εἰ γιγνόμενα ἐξ ἀλλήλων ὑπῆρχεν. on μὲν οὖν οὔτ’ ἀὴρ οὔτε πῦρ συμπεπλήρωκε μόνον τον μεταξύ τόπον, φανερόν ἐστι.
Λοιπὸν δὲ διαπορήσαντας εἰπεῖν πῶς τέτακται 20 τὰ δύο πρὸς την τοϋ πρώτου σώματος θέσιν, λέγω δὲ ἀέρα τε καὶ πυρ, καὶ διὰ τίν’ αἰτίαν ἡ θερμότης ἀπὸ τῶν άνωθεν άστρων γίγνεται τοῖς περὶ την γην τόποις. περὶ ἀέρος οὖν εἰπόντες πρῶτον, ώσπερ ύπεθέμεθα, λέγωμεν οὕτω καὶ περὶ τούτων πάλιν.
Εἰ δὴ γίγνεται ὕδωρ ἐξ ἀέρος καὶ ἀὴρ ἐξ ὕδατος, 25 διὰ τινα ποτ αιτίαν ου συνίσταται νέφη κατά τον άνω τόπον; προσῆκε γὰρ μάλλον ὅσῳ πορρώτερον ὁ τόπος της γης καί ψυχρότερος, διὰ τὸ μήθ’ οὕτω πλησίον είναι τῶν άστρων θερμών οντων μήτε των ἀπὸ τῆς τῆς ανακλώμενων ακτινών, αἳ κωλύουσι so πλησίον τής γης συνίστασθαι, διακρίνουσαι τῇ θερμότητι τὰς συστάσεις γίγνονται γὰρ αἱ τῶν νεφών άθροισεις, οὖ λήγουσιν ήδη διά το σχίζεσθαι εἰς αχανές αι ακτίνες.
’Ή οὖν οὐκ ἐξ άπαντος τοϋ άέρος πέφυκεν ύδωρ γίγνεσθαι, ἢ εἰ ομοίως εξ άπαντος, ὁ περὶ την γην οὐ μόνον αήρ ἐστιν ἀλλ’ οἷον ἀτμίς, διὸ πάλιν 35 συνίσταται εἰς ύδωρ, ἀλλὰ μήν εἰ τοσοῦτος ῶν ὁ ἀὴρ ἅπας ἀτμίς ἐστι, δόξειεν ἂν πολὺ ὑπερβάλλειν
° 0/ De Gen. et Gorr. ii. 6, esp. 333 a 16-27, where Aristotle argues that if the elements are mutually comparable (#.gr. by any form of measurement) they must be mutually transformable. For the reference to Empedocles see Diels 31 Β 17,1. 27.
b This is a problem because Aristotle believes the stars 16
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as they would be if transformation were possible.®
It is clear therefore that neither air nor fire fills the space between earth and the outermost heaven.
It now remains for us to discuss and give our solu- 3. Two tion of two problems—what positions these two, fa)0ld^oai-that is air and fire, occupy m relation to that of the hjggf*» first element, and what is the cause of the heat that φ) heat’ reaches the places in the neighbourhood of the earth frotn stars· from the stars in the upper region b Let us therefore deal with air first, as we proposed, and then proceed to deal with these problems.
If water is produced from air and air from water, <«) aP* . why afe no clouds formed in the celestial region ? Siscussmg The farther the region from the earth and the lower ^yQd?no°tn its temperature the more readily should clouds form clouds form there : and its temperature should be low because ^^one6r it is not so very near to the heat of the stars nor to might the rays reflected from the earth, which by their heat expec break up cloud-formations and so prevent clouds gathering near the earth—for clouds gather where the rays begin to lose their force by dispersion in the void.
Either then water is not naturally produced from (ϊ) intro-all air, or, if it is, what immediately surrounds the ducfcl0n* earth is not air simply but a sort of vapour which can condense into water again.c But if the whole expanse of the air is all vapour, then the amount of the sub-
(with which of course he includes the sun and planets) are not made of fire and so not hot ι cf. note c on p. 15 above.
e Tyvo alternatives ϊ either there aie two strata of air, one (the lower) of which will condense and form clouds and one of which will not, or all air will condense but the stratum of air immediately round the earth contains an admixture of vapour so that clouds form more readily in it. Cf. Alex. 11.
31 f., Phil, ad 340 a 32.
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340 a
ἡ τοῦ ἀέρος φύσις καὶ ἡ τοῦ ὕδατος, εἴπερ τά τε 340 b διαστήματα των άνω πλήρη ἐστὶ σώματος τινος, καὶ πυρὸς μὲν ἀδύνατον διὰ τὸ κατεξηράνθαι ἂν τἆλλα πάντα, λείπεται δ’ ἀέρος καὶ τοῦ περὶ τὴν γῆν πᾶσαν ὕδατος· ἡ γὰρ ἀτμὶς ὕδατος διάκρισις ἐστιν.
Περὶ μὲν οὖν τούτων ἡπορήσθω τοῦτον τὸν 5 τρόπον ἡμεῖς δὲ λέγωμεν ἅμα πρός τε τὰ λεχθη-σόμενα διορίζοντας καί προς τα νυν εἰρημένα. τὸ μὲν γὰρ ἄνω καὶ μέχρι σελήνης ἕτερον εἶναι σώμα φαμεν πυρὸς τε καὶ ἀέρος, οὐ μήν ἀλλ’ ἐν αὐτῷ γε τὸ μὲν καθαρώτερον είναι τὸ δ’ ἧττον ειλικρινές, ίο καὶ διαφοράς ἔχειν, καὶ μάλιστα ἧ καταλήγει προς τὸν αέρα και προς τον περί την γην κόσμον. φερομένου δὲ τοῦ πρώτου στοιχείον κύκλω καί των ἐν αὐτῷ σωμάτων, τὸ προσεχές αει τον κάτω κόσμον καί σώματος τη κινήσει διακρινόμενον έκπνρονται καί ποιεί την θερμότητα. δεῖ δὲ νοεῖν 15 ούτως καί εντεύθεν ἀρξαμένους. τὸ γὰρ ὑπὸ τὴν ἄνω περιφοράν σώμα οἷον ὕλη τις οὖσα καί δυ-νάμει θερμή καί φυχρά καί ξηρὰ καὶ ὑγρὸς καὶ ὅσα ἄλλα τούτοις ακολουθεί πάθη, γίγνεται τοιαύτη καί ἔστιν ὑπὸ κινήσεως καὶ ακινησίας, ἧς τὴν αἰτίαν καὶ τὴν ἀρχὴν εἰρήκαμεν πρότερον. ἐπὶ 20 μὲν οὖν τοῦ μέσον καί περί τὸ μέσον τὸ βαρύτατόν ἐστιν καὶ φνχρότατον άποκεκριμένον, τῆ καὶ ὕδωρ· περί δὲ ταῦτα καὶ ἐχόμενα τούτων, ἀήρ τε καὶ ὃ
β Ο.Τ. takes this to refer to “ the region between air properly so called and the moon ” : so also Ideler (ι. p. 840*). This seems very unnatural. Alex., Phil, and ΟΙ. all take it to refer to the celestial region and the fifth element, as does also Heath, Arhtarrhus, ρ 228 : and 1 have followed their 18
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stances air and water will be unduly large : for the spaces between the heavenly bodies must be filled by some substance, and if this cannot be fire because everything else would have been burnt up if it were, then it must be air and the water that surrounds the earth—for vapour is evaporated water.
So much then for the difficulties involved—let us (it) solu-now give our own statement of the matter with refer- celestial ence both to what we have already said and to our sphere future discussions We maintain that the celestial §Stfa 88 region as far down as the moon is occupied by a body which is different from air and from fire, but which varies *tn purity and freedom from admixture, and is not uniform in quality, especially when it borders on the air and the terrestrial region.® Now this primary substance and the bodies set in it as they move in a circle set on fire and dissolve by their motion that part of the lower region which is closest to them and generates heat therein. We are also led β. Two to the same view if we reason as follows : The sub- Ir™ oheau stance beneath the motion of the heavens is a kind of matter, having potentially the qualities hot, cold, wet and dry and any others consequent upon these 6 : but it only actually acquires and has any of these in virtue of motion or rest, about whose originating cause we have already spoken elsewhere.0 So what is heaviest and coldest, that is, earth and water, separates off at the centre or round the centre : immediately round them are air and what we are accustomed
interpretation, taking μἐχρι to mean “ down as far as ” and the σώμα to be the fifth element.
b De Gen. et Corr. ii. 2-3.
6 Ibid, ii. 10, where the sun’s annual movement in the ecliptic is stated to be the efficient cause of terrestrial change.
Of, 341 a 19 below, and ch. 2, note c on p. 8.
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340 b ^	^
διὰ συνήθειαν καλοῦμεν πῦρ, οὐκ ἔστι δε πῦρ* υπερβολή γὰρ θερμόν καὶ οἷον ζέσις ἐστὶ τὸ πυρ. ἀλλὰ δεῖ νοῆσαι τοῦ λεγόμενον ὑφ’ ημών άερος το 25 μὲν περὶ τὴν γῆν οἷον υγρόν καλ θερμόν εἶναι διὰ τὸ ἀτμίζειν τε καὶ ἀναθυμίασιν ἔχειν τῆς, τὸ δὲ ὑπὲρ τοῦτο θερμόν ἤδη καὶ ξηρόν. ἔστιν γὰρ ἀτμίδος μὲν φύσις υγρόν καὶ ψυχρόν* ἀναθυμιάσεως δὲ θερμόν καί ξηρόν καί ἔστιν ἀτμὶς μεν δυνάμει οἷον ὕδωρ, 30 ἀναθυμίασις δὲ δυνάμει οἷον πῦρ. τοῦ μὲν οὖν ἐν τῶ ἄνω τόπω μὴ συνίστασθαι νέφτι τούτην νπολη-πτεον αιτίαν είναι, οτι ουκ ενεστιν αηρ μόνον αλλα μάλλον οἷον πῦρ. οὐδὲν δὲ κωλύει καί διά την κύκλω φοράν κωλύεσθαι συνίστασθαι νέφη εν τῷ ανωτέρω τόπῳ· ῄεῖν γὰρ ἀναγκαῖον ἅπαντα τὸν 35 κύκλο) αέρα, ὅσος μὴ ἐντὸς τῆς περιφέρειας λαμ-βάνεται της άπαρτιζούσης ώστε την γην σφαι-• ροειδῆ εἶναι πάσαν φαίνεται γὰρ καὶ νῦν ἡ τῶν ανέμων γένεσις ἐν τοῖς λιμνάζουσι τόποις τῆς τῆς, 541 a καὶ οὐχ ὑπερβάλλειν τὰ πνεύματα των υψηλών ορών. ῄεῖ δὲ κύκλῳ διὰ τὸ συνεφέλκεσθαι τῇ τοῦ ὅλου περιφορά. τὸ μὲν γὰρ πῦρ τῷ άνω στοιχείοε, τῷ δὲ πυρὶ ὁ ἀὴρ συνεχής ἐστιν ὥστε καί διά τὴν δ κίνησιν κωλύεται συγκρίνεσθαι εἰς ὕδωρ, ἀλλ’ ἀεὶ
1 ψυχρόν ΕΧ 233 Ross, Aristotle, ρ. 109, η. 4, Ο.Τ., cf, Thurot · θερμόν Robes cett.
° Ι agree with Ross that the logic of the passage requues ψυχρόν here. The “ part of what we call air ” immediately surrounding the earth is moist and hot because it is άτμι'ς (moist and cold) plus αναθυμίασή (hot and dry). 360 a 23 speaks of ἀτμί? as wet and cold and 367 a 34 implies the same. ZV O'eet Corr. 330 b 4 speaks of air as hot and moist, adding oiov ατμί? γάρ 6 αηρ. But I do not think this necessarily implies that άτμίς is hot and moist: air is οΐον άτμίς, not the same thing as άτμί?, and the present passage seems 20
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to call fire, though it is not really fire : for fire is an excess of heat and a sort of boiling. But we must understand that of wliat we call air the part which immediately surrounds the earth is moist and hot because it is vaporous and contains exhalations from the earth, but that the part above this is hot and dry.
For vapour is naturally moist and cold a and exhalation hot and dry : and vapour is potentially like water, exhalation like fire. We must suppose therefore that the reason why clouds do not form in the upper region is that it contains not air only but rather a sort of fire. At the same time there is no reason y. n why tKe formation of clouds in the upper region should not also be prevented by the circular motion.
For the whole encircling mass of air must necessarily be in motion, except that part of it which is contained within the circumference that makes the earth a perfect sphere.6 (Thus in fact we find that winds rise m low marshy districts of the earth, and do not blow above the highest mountains.) It moves in a circle because it is carried round by the motion of the heavens. For fire 0 is contiguous with the element in the celestial regions, and air contiguous with fire, and their movement prevents any condensation ;
to imply that air combines the characteristics of άτμίς and αναθυμίασή while the “ fire ” that surrounds it has those of αναθνμίασις only: cf. Ross, Aristotle, pp. 109-110, and the note on the arrangement of the elements at the end of this chapter,
b The earth is not a perfect sphere because of the mountains and valleys on its surface. The “ circumference that makes the earth a perfect sphere ” will have as its radius the distance from the centre of the earth to the top of the highest mountains.
f %.e. “ what we are accustomed to call fire ” : 340 b 22 above.
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ὅ τι ἂν βαρύνηται μόριον αὐτοῦ ἐκθλιβομένου εἰς τὸν ἄνω τόπον τοΰ θερμού κάτω φέρεται, άλλα δ’ ἐν μέρει συναναφέρεται τω ἀναθυμιωμένῳ πυρί, καὶ οὕτω συνεχώς το μὲν ἀέρος δια τελεί πλήρες ον το δὲ πυράς, και αει άλλο και ἄλλο γίγνεται έκαστον αὐτῶν.
10 Περὶ μεν οὖν τοῦ μὴ γίγνεσθαι νέφη μηδ’ εἰς ὕδωρ σύγκρισιν, καὶ πῶς δεῖ λαβεῖν περὶ του μεταξύ τόπου των άστρων καί τής τῆς, καὶ τινος ἐστὶν σώματος πλήρης, τοσαῦτα εἰρήσθω.
Περὶ δὲ τῆς γιγνομένης θερμότητος, ἣν παρέχεται 6 ήλιος, μάλλον μεν καθ’ εαυτό και ακριβώς εν τοῖς 15 περὶ αΙσθήσεως προσήκει λέγειν (πάθος γάρ τι τὸ θερμόν αἰσθήσεώς ἐστιν), διὰ τινα δ’ αιτίαν γίγνεται μὴ τοιούτων ὄντων εκείνων τὴν φύσιν, λεκτέον καὶ νῦν. ὁρῶμεν δὴ την κίνησιν ὅτι δύναται διακρίνειν τὸν ἀέρα καὶ ἐκπυροῦν, ὥστε καὶ τὰ φερόμενα τηκόμενα φαίνεσθαι πολλάκις, τὸ μὲν οὖν γίγνε-20 σθαι τὴν ἀλέαν καὶ τὴν θερμότητα ικανή ἐστιν παρασκευάζειν καί ἡ τοῦ ἡλίου φορά μόνον· ταχεῖάν τε γὰρ δεῖ καὶ μὴ παρ ρω εἶναι, ἡ μὲν οὖν τῶν άστρων ταχεία μεν πόρρω δέ, ἡ δὲ τῆς σελήνης κάτω μεν βραδεία δέ· ἡ δὲ τοῦ ἡλίου ἄμφω ταῦτα
α ι.ι. of fire surely, not “ air ” (O.T.). The point of the passage (a 5-9) is that the terrestrial region (outside the highest mountains) has an upper layer of “ fire ” and a lower of “ air ” and that air and fire are in a constant process of change one into other, ἄλλα (1. 6) . . . πυρί (1. 7) refers to the change into fire: so ἀλλ’ αεί (1. 5) . . . φἐρεται (1. 6) must refer to the change back to air or άτμίς (cf. O.T. note on βαρννητα^ “ i.*. becomes ἀτὼς ”). Aristotle uses μόριον without further qualification because he is apparently thinking
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for any paiticle a that becomes heavy sinks down, the heat m it being expelled and rising into the upper region, and other particles in turn are carried up with the fiery exhalation : thus the one layer is always and continually full of air, the other of fire, and each one of them is in constant process of transformation into the other.
These then are the reasons why clouds do not form and why the air is not condensed into water, and this is the correct description of the space between the stars and the earth and the substance with which it is filled.
α. A‘separate and exact account of the heat gener- 3 (6) Heat ated by the sun’s action would be more in place in a theesSh*^ treatise on sensation b (for heat is a sensible quality) : due to two but we may explain now the reason why it is generated although the heavenly bodies themselves are not naturally hot. We see that motion can rarefy and inflame air, so that, for example, objects in motion are often found to melt. The sun’s motion is therefore in itself sufficient to produce warmth and heat: for to produce heat a motion must be rapid and not far off.
The motion of the stars is rapid but far off: that of the moon close but slow : but the sun’s motion has both required characteristics to a sufficient degree. That
of the substance, which fills the region, as a whole, and saying that any pait of it that becomes heavy sinks, while other parts “ rise with the exhalation ” ; so the region consists of two strata each constantly changing into the other.
Thus air and fire are (a) in constant circular motion, (b) in constant process of mutual transformation. (6) is presumably due to (a) (this I take to be the force of the ἀλλά 341 a 5), and the non-formation of clouds due to (a) and (5) and to (a) through (δ).
6 No such account is to be found either in the De Anima or in the De Sensu.
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ἔχει ἱκανῶς, τὸ δὲ μᾶλλον γίγνεσθαι ἅμα τῷ ἡλὰρ 25 αὐτῷ την θερμότητα εύλογον, λαμβάνοντας τὸ ὅμοιον ἐκ τῶν παρ’ ή μιν γιγνομένων* καὶ γαρ ἐνταῦθα τῶν βία φερομένων ὁ πλησιάζων ἀηρ μάλιστα γίγνεται θερμός. καὶ τοῦτ* εὐλόγως συμβαίνει· μάλιστα γαρ ἡ τοῦ στερεού διακρίνει κίνησις αυτόν. διά τε ταύτην οὖν την αιτίαν ἀφικνεῖται 30 πρὸς τόνδε τὸν τόπον ή θερμότης, καὶ διὰ τὸ τὸ περίεχον πῦρ τὸν ἀέρα διαρραίνεσθαι τῇ κινήσει πολλάκις και φέρεσθαι βία κάτω.
Σημεῖον δ’ ικανόν ότι ὁ ἄνω τόπος οὐκ εστι θερμός οὐδ’ ἐκπεπυρωμένος καὶ αἱ διαδροβαὶ τῶν αστέρων. ἐκεῖ μὲν γαρ ου γίγνονται, κάτω δέ* 35 καίτοι τὰ μάλλον κινούμενα καί θάττον, εκπυροϋται θᾶττον, πρὸς δὲ τουτοις 6 ήλιος, ὅσπερ μάλιστα εἶναι δοκεῖ θερμός, φαίνεται λευκὸς ἀλλ’ οὐ πυρώδης ὧν.
α 0/. with this account De Caelo n. 7, 289 a 29 if. The “ air ” which is ignited by the motions of the sun and stars is the fiery layer of air referred to above, 340 b 22 ff. It is described as ύπέκκαυμα and as “ file ” in ch. 4 below, 341 b 14 ff. The chief difficulty in Aristotle’s account seems to be that this “ air ” is strictly speaking only in contact with the innermost of the spheres of the celestial region. Mr. Guthrie (Aristotle, 0%	Heavens, L.C.L. p. 179) suggests
NOTE ON THE STRATA IN ARISTOTLE’S UNIVERSE
The following note on the arrangement of the elements and the stratification of the atmosphere in Aristotle’s natural philosophy may be useful at this point.
1. The Elements. There are live elements. The fifth element is the material from which stars and planets and the spheres which carry them are made. These constitute the 24
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the heat is increased by the presence of the sun is easily enough explained by considering analogies from our own experience : for here too the air in the neighbourhood of a projectile becomes hottest. That this should be so is easily explicable, for the movement of a solid object disintegrates it most. This then is one reason why heat is transmitted to the terrestrial region.® β Another reason is that the fire which sm rounds it is frequently scattered by the motion of the heavens and forcibly carried downwards.
(A sufficient proof that the celestial region is not hot or fiery is provided by shooting stars For they do not Originate there but in the terrestrial region : and yet the longer and more rapid its movement the more rapidly does an object catch fire.b A further proof is that the sun which appears to be the hottest of the heavenly bodies is bright rather than fiery in appearance.)
that Aristotle perhaps 44 saw a way of escape m the thesis that the fifth element exists in purity only at the outer extreme of the universe, and gets moie and more contaminated at its lower levels ” (r/. above, 340 b 6). See also Heath, Aristarchus, p. 242.
b And so if the celestial spheie could catch fire it would, as its motion is fastest of all. This last paragiaph is an afterthought or footnote to the last section of the argument and has been omitted from the analysis at the head of the chapter.
Celestial or Heavenly Sphere, the outermost layer of the Universe: Fig. 1, a (p. 26). Beneath the Celestial Sphere is the Terrestrial or Sub-Lunar Sphere (the moon being the innermost of the planets). Celestial and Terrestrial spheres are contiguous and the Celestial is the souice of motion in the Teirestrial: cf. ch. 2 above, 339 a 21 ff.
In the terrestrial sphere the foul tenestnal elements are arranged in concentric spherical strata, with earth at the centre (e) and water, air and fire above in that order (d, c, b).
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But this stratification is not rigid. Dry land rises above water, and fire burns on the earth ; and in addition all fom
elements are in constant process of change one into the other (c/. De Gen. et Corr. ii. 4 and 341 a 5, with ch. 3, note a on p. 22, for the constant interchange of “ air ” and “ fire ”). The four concentric spheres repiesent, rathei, the “ natural places ” to which each of the four elements naturally move and in which the main bulk of each is found.
But “ air ’* and “ fire ” are still further analysed in terms of Aristotle’s theory of “ exhalations.” This theory is mentioned in this chapter, 340 b 23, and recurs constantly throughout the work r e,g* ch. 4 and Book II. ch. 4. The earth when heated by the sun gives off two kinds of exhala-26
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tion, one hot and dry, from the earth itself (the πνευματώδης οι καπνώδης αναθυμίασή of ch. 4 : often called αναθυμίασή simply), the other cool and moist, from the watei, on the earth (ἀτμίὲν The outermost terrestrial stratum (b) to which Aristotle often refers as “ fire,*’ is, strictly speaking, composed of the hot-dry exhalation, which rises above the cool-moist : it is a highly inflammable material (υπἐκκαυμα), which is the material of which shooting stars, etc. are com-
Eosed (ch. 4 below) and which is ignited to produce the sun’s eat (341 b 10 and note a on p. 24). The inner stiatum, “ air,” is composed of a mixture of the two exhalations, and is therefore hot and moist: cf 340 b 23 and ch. 3, note a on p. 20. It is the material from which cloud, lain, etc. are formed.
2. Stratification of the Atmosphere. There are thus two main strata of what we may call the atmosphere, “ air ” and “ fire.” But within the sphere of air there are certain further differentiations, (a) Clouds cannot form beyond the tops of the highest mountains : for the air beyond them is carried round with the celestial motion and clouds cannot therefore form m it (340 b 32): cf 361 a 22 for the celestial motion being imparted to air. (6) Clouds also cannot foim close to the earth, because the heat reflected from the earth prevents it (340 a 31).
We thus reach an arrangement lllustiated in Fig. 2, where m-m-in are the mountain tops and the stratum a-a is the stratum in which clouds can form.
But Aristotle is not always consistent and it is difficult to see where the calm region “ near the earth ” in which haloes are formed (373 a 23) is situated.
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CHAPTER IV
ARGUMENT
The subject of the chapter is “ burning flames, shooting stars, torches and goats f different hinds of meteoric phenomena, with winch Aristotle rightly classes so-called shooting stars (341 b 1-5). These are due to two causes. (1) There are two kinds of exhalation that risefrom the earth, one vaporous, one dry and hot. The dry and hot exhalation is lighter and rises to the top, forming a sheath of “ fire ” round the terrestrial sphere, the more vaporous exhalation or “ air ” lying below it. Though we must call it fire for lack pf a better word it is not fire in the ordinary sense, but rather a kind of inflammable material (ΰπεκκαυμα) (341 b 5-22). This inflammable material is liable, when set in motion by the celestial
341 bl Τούτων δὲ δωρισμένων, λέγωμεν διὰ τίν’ αἰτίαν αἵ τε φλόγες αἱ καιόμεναι φαίνονται περί τον ουρανόν καί οι διαθέοντες αστέρες και οι καλούμενοι υπό τινων δαλοὶ καὶ αἶγες* ταῦτα γὰρ πάντ ἐστὶν 5 τὸ αὐτὸ καὶ διὰ την αυτήν αιτίαν, διαφέρει δὲ τῷ μάλλον και ήττον.
9Αρχή δέ ἐστιν καὶ τούτων καί πολλών άλλων ἥδε. θερμαινόμενης γὰρ τῆς γῆς ὑπὸ τοῦ ἡλίου τὴν άναθυμίασιν ἀναγκαῖον γίγνεσθαι μη απλήν, ὥς τινες οἴονται, ἀλλὰ διπλῆν, την μεν ἀτμιδωδεστέραν τὴν δὲ πνευματωδεστέραν, τὴν μὲν τοῦ ἐν τῆ γῇ 10 καὶ ἐπὶ τῆ γῇ υγρόν ἀτμίδα, τὴν δ’ αὐτῆς τής γῆς οΰσης ξηρᾶς καπνώδη· καὶ τούτων την μεν πνευματώδη επιπόλαζε tv διὰ τὸ θερμόν, την δὲ ὑγρο-τέραν ὑφίστασθαι διὰ τὸ βάρος. καὶ διὰ ταῦτα τοῦτον τὸν τρόπον κεκόσμηται το πέριξ· πρώτον μεν γὰρ ὑπὸ την εγκύκλιον φοράν ἐστιν τὸ θερμόν 28
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CHAPTER IV
argument (continued)
sphere immediately above it, to burst into fames. The particular hind of meteoric phenomenon produced depends on the position, amount and consistency of the inflammable material available (341 b 22-35). (2) These phenomena are also caused by heat being ejected forcibly downwards by pressure, when air condenses owing to cold (341 b 35—342 a 16). Cause (1) operates m the upper atmosphere, cause (2) m the lower. The direction taken depends on the position, etc of the e&halaiion, which is the material cause in both cases, the efficient in (1) being the heavenly motion, in (2) condensation (342 a 16-30). All these phenomena take place below the moon, as their motion shows (342 a 30-33).
Having laid down these principles let us now explain what is the cause of the appeal ance of burning flames m the sky, of shooting stars and of what some people call “ torches ” and “ goats.” All these phenomena are the same thing and due to the same cause, and only differ in degree.
Their origin, as the origin of many other phenomena, is as follows. The exhalations that arise from the earth when it is heated by the sun must be not, as some think, of a single kind, but of two kinds ; one is more vaporous in character, the other more windy, the vapour arising from the water within and upon the earth, while the exhalations from the earth itself, which is dry, are more like smoke. The windy exhalation being hot rises to the top, the more watery exhalation being heavy sinks below it. And therefore the region round the earth is arranged as follows : first, immediately beneath the circular celestial
Subject-
meteoric
phenomena
Caused (1) by firing of
νπεκκανμα,
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341 b
15 καὶ ξηρόν, ὃ λέγομεν πῦρ (ανώνυμον γὰρ τὸ κοινόν ἐπὶ πάσης τῆς καπνώδους διακρίοεως* ὅμως δὲ διὰ τὸ μάλιστα πεφυκέναι τὸ τοιοῦτον ἐκκαίεσθαι τῶν σωμάτων οὕτως ἀναγκαῖον χρῆσθαι τοῖς ὀνό-μασιν), ὑπὸ δὲ ταύτην την φυσιν αήρ. δεῖ δὴ νοῆσαι οἷον ύπέκκαυμα τοῦτο ὃ νῦν εἵπομεν πῦρ 20 περιτετάσθαι τῆς περὶ τὴν γῆν σφαίρας έσχατον, ὥστε μικρᾶς κινήσεως τυχόν ἐκκαίεσθαι πολλάκις ὥσπερ τὸν καπνόν ἔστι γὰρ ἡ φλὸξ πνεύματος ξηρού ζέσις, ἧ ἂν οὖν μάλιστα εὐκαίρως ἔχῃ ἡ τοιαύτη σύστασις, ὅταν ὑπὸ τῆς περιφορού κινηθῇ πως, ἐκκάεται.
Διαφέρει δ’ ἤδη κατὰ τὴν τοῦ ὑπεκκαύματος θέσιν 25 ἢ τὸ πλήθος* ἂν μὲν γὰρ πλάτος ἔχῃ καὶ μήκος το ὑπέκκαυμα, πολλάκις ὁρᾶται καιομένη φλὸξ ὥσπερ ἐν άρουρα καιομένης καλάμης, ἐὰν δὲ κατά μήκος μόνον, οἱ κάλούμενοι δαλοὶ καὶ αἶγες καὶ ἀστέρες. [ἐὰν μὲν πλέον τὸ ὑπέκκαυμα ἦ κατὰ τὸ μῆκος ἢ 30 τὸ πλάτος,]1 ὅταν μὲν οὖν2 ἀποσπινθηρίζῃ ἅμα καιόμενον (τοῦτο δὲ γίγνεται διὰ τὸ παρεκπυ-ροΰσθαι, κατὰ μικρά μέν, ἐπ’ αρχήν 8έ), αἳξ κάλεῖ-1 ἐἀν . . . πλάτος seclusi.	2 οὐν Ν ! οίον Fobes.
β Ο/. 340 b 25-27 above.	6 Ο/. 340 b 23 above.
β Ι have bracketed ἐάν μῖν (28) ... τἀ πλάτος (29) as a gloss on κατά μῆκο$ (27). The words appear in all the mss. and in Phil, and Alex, with some vaiiations (v. Fobes* apparatus): but they are not required by the logic of the passage and only serve to give it a rather confused appearance (c/> Ideler ι. pp. 368-370). They do in fact explain the meaning of κατά μήκος, which is a somewhat odd phrase, but which must mean, I take it, “ with greater length than 30
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motion comes a warm and dry substance which we call fire a (for we have no common name to cover every subspecies of the smoky exhalation: but because it is the most inflammable of all substances, we must adopt this nomenclature) ; below this substance comes air. Now we must think of the substance we have just called fire as extending round the outside of the terrestrial sphere like a kind of inflammable material, which often needs only a little motion to make it burst into flames, like smoke : for flame is the boiling up of a dry current of air.b Wherever then conditions are most favourable this composition bursts into flame when the celestial revolution sets it in motion.
The result differs according to the position and whose quantity of the inflammable material. If it extends both lengthwise and breadthwise we often see a causes burning flame of the kind one sees when stubble is phenomena; being burnt on ploughland : if it extends lengthwise only, then we see the so-called torches and goats and shooting stars. When 6 it throws off sparks as it burns (which happens when small portions of matter catch fire at the side but in connexion with the main
breadth ”—as we talk of a “ long ” object: so Alex. 21.1 b (cf. Phil. 59. 20, 23) interprets it. The bracketed words might have been a gloss to explain an edd phrase and have found their way into the text later. If we omit them, and read ovv in 1. 29 with N, we have a passage whose logic is fairly clear, and which may be analysed as follows: (1) αν μεν γάρ πλάτος εχτ) καί μήκος, (25) .	. φλοξ (2) ἐάν Be κατά
μήκος μόνον (27) .	. δαλοΐ και αίγας καί αστέρες, (α) όταν
μῖν οΰν (29) . . . cui, (δ) όταν δ* άνεν τούτου (32) .	. δαλός,
(σ) εάν δα (33) . αστέρες The omitted clause is thus quite unnecessary to the logic of the passage, which it merely serves to confuse by repeating what has already been stated in κατά μήκος.
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341b
ται, ὅταν δ’ ἄνευ τούτον τον πάθους, δαλὸς, ἐὰν δὲ τὰ μέρη1 τῆς ἀναθυμιάσεως κατά μικρά τε καί πολλαχῇ διεσπαρμένα ἦ καὶ ομοίως κατά πλάτος 35 καὶ βάθος, οἱ δοκοῦντες ἀστέρες διάττειν γίγνονται.
Ὀτὲ μὲν οὖν ὑπὸ τῆς κινήσεως ἡ ἀναθυμίασις ἐκκαιομένη γέννα αὐτὰ· ὁτὲ δὲ ὑπὸ τοῦ δια την 342» ψύξιν συνισταμένου ἀέρος ἐκθλίβεται καὶ ἐκκρίνε-ται τὸ θερμὸν, διὸ καὶ ἔοικεν ἡ φορὰ ῄίψει μᾶλλον αὐτῶν, ἀλλ’ οὐκ ἐκκαύσει. ἀπορήσειε γὰρ ἄν τις πότερον ὥσπερ ἡ ὑπὸ τοὺς λύχνους τιθέμενη ἀνα-5 θυμίασις ἀπὸ τῆς ἄνωθεν φλογὸς ἅπτει τὸν κάτωθεν λύχνον (θαύμαστη γὰρ καὶ τούτου ἡ ταχυςής ἐστιν καὶ όμοια ῄἐφει, ἀλλ’ οὐχ ὡς άλλον και ἄλλου νιγνομένου πυρὸς), ἢ ὁίψεις τοῦ αὐτοῦ τινος σώ-ματος εισιν αι οιαορομαι. εοικε οη οι αμψω* και γὰρ όντως ὡς ἡ ἀπὸ τοῦ λύχνου γίγνεται, και ένια 10 διὰ τὸ ἐκθλίβεσθαι ῄιπτεῖται, ὥσπερ οἱ ἐκ τῶν δακτύλων πυρῆνες, ὥστε καὶ εἰς τὴν γῆν καὶ εἰς τὴν θάλατταν φαίνεσθαι πίπτοντα, καὶ νύκτωρ καὶ μεθ’ ἡμέραν καὶ αιθρίας οὔσης. κάτω δὲ ριπτεῖται διὰ τὸ την πνκνωσιν εἰς τὸ κάτω ῄέπειν την απ-ωθοῦσαν. διὸ καὶ οἱ κεραυνοὶ κάτω πίπτουσιν8· 15 πάντων γὰρ τούτων ή γένεσις οὐκ ἔκκαυσις ἀλλ’ ἔκκρισις ὑπὸ τῆς ἐκθλίψεώς ἐστιν, ἐπεὶ κατὰ φύσιν γε τὸ θερμόν άνω πέφυκε φέρεσθαι πᾶν.
1	μφη Ecoir m ι SB Ν Ideler: μήκη Pip Fobes.
2	του 7rvp6s αίνω φερομένον κατά φνσιν post ττίπτουσιν habent PI Fobes ; om. codd.
• So the O.T., following Alex. 21. 20, Phil. 59. 37 ff. Ideler and Saint-Hilaire take the words to mean “ when consumed bit by bit, but entirely.”
b I have omitted the words τον πυρῖς . . . φνσιν (t>. crit. note) because they do not seem to add anything to the passage.
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body a) it is called a goat: when this characteristic is absent it is called a torch : and if the parts of the exhalation are broken up small and scattered in many directions both vertically and horizontally, then what are commonly thought to be shooting stars are produced.
Sometimes then the exhalation produces these ^^con-phenomena when ignited by the heavenly motion, of air.
But sometimes heat is ejected by pressure when the air contracts owing to cold ; and then they take a course more like that of a projectile than of a fire.
For one might be uncertain whether shooting stars are the result of a process like that in which, when one lamp is placed beneath another, the exhalations from the lower one cause it to be lit from the flame of the upper (the speed with which this takes place is extraordinary and resembles the action of a projectile rather than of a train of fire), or whether again they are caused by the projection of a single body. Probably both causes operate, and some of these phenomena are produced in the same way as the flame from the lamp, others are shot out under pressure, as fruit stones from the fingers. And we see them falling onto the earth and into the sea, both at night and by day, from a clear sky. They are shot downwards because the condensation which propels them has a downward inclination. For this reason thunderbolts too fall downwards : for all these phenomena are produced not by combustion but by projection under pressure, since naturally all heat tends to rise upwards.b
Aristotle says the same thing in 11.15-16, which surely makes the words superfluous here: and PI seems the only authority for them.
c
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342 a
'Όσα μὲν οὖν [μᾶλλον]1 ἐν τῷ ἄνω2 τόπῳ συν-ίσταται, ἐκκαιομένης γίγνεται τῆς ἀναθυμιάσεως, ὅσα δὲ κατώτερον, ἐκκρινομένης διὰ τὸ συνιέναι 20 καὶ ψὐχεσθαι τὴν ὑγροτέραν ἀναθυμίασιν αὕτη γὰρ συνιοῦσα καὶ κάτω ρέπουσα ἀπωθεῖ πυκνόν-μένη καὶ κάτω ποιεῖ τοῦ θερμοῦ τὴν ρῖψιν διὰ δὲ τὴν θέσιν τῆς ἀναθυμιάσεως, ὅπως ἂν τὐχῃ κειμένη τοῦ πλάτους καὶ τοῦ βάθους, οὕτω φέρεται ἢ ἄνω ἢ κάτω ἣ εἰς τὸ πλάγιον. τὰ πλεῖστα δ’ εἰς τὸ 25 πλάγιον διά το δυο φέρεσθαι φοράς, βία μεν κάτω, φύσει δ’ ἄνω* πάντα γὰρ κατὰ τὴν διάμετρον φέρεται τα τοιαῦτα. διὸ καὶ τῶν διαθεόντων αστέρων ἡ πλείστη λοξὴ γίγνεται φορά.
Πάντων δὴ τούτων αίτιον ὡς μὲν ὕλη ἡ ἀναθυ-μίασις, ὡς δὲ τὸ κινούν ὁτὲ μεν ἡ ἄνω φορά, ὁτὲ 30 8’ ἡ τοῦ ἀέρος συγκρινομένου πῆξις, πάντα δὲ κάτω ταῦτα σελήνής γίγνεται. σημεῖον δ* ἡ φαινο-μένη αὐτῶν ταχυτης όμοια οὖσα τοῖς ὑφ* ημών ριπτονμένοις, α διά τὸ πλησίον εἶναι ἡμῶν πολὺ δοκεῖ τῷ τάχει παραλλάττειν άστρα τε καί ήλιον και σελήνην.
1 μάλλον om. E Αρ ΟΙ: habet Fobes.
2 ἄνω E SB ΟΙ: ἀνωτάτω PI Fobes : ἀνωτέρω Ap.
e On the readings in 1. 17 the O.T. has the following note: “ Omit μάλλον ana read ἄνω with E and the lemma in
CHAPTER V
ARGUMENT
The aurora borealis is due to the condensation of air. This may produce the phenomena mentioned in the last chapter ; 34
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When therefore formation takes place in the upper Summary part of this region, the phenomenon is produced by combustion of the exhalation a : when in the lower, by ejection consequent upon the condensation and cooling of the more humid exhalation, which inclines downwards when it condenses and as it contracts propels the heat and causes it to be shot downwards.
The motion is upwards, downwards or sideways according to the position of the exhalation and whether it happens to lie vertically or horizontally. The motion is most often sideways because it is a combination of two motions, an impressed motion downwards and a natural motion upwards, and bodies under these conditions move obliquely.6 Therefore the movement of shooting stars is commonly transverse The material cause then of all these phenomena is the exhalation, the moving cause in some cases the celestial motion, in others the condensation of the air as it contracts. And all of them take place below the moon : a proof of which is the fact that the speed of their movement is comparable to that of obj ects thrown by us, which seem to move much faster than the stars and sun and moon because they are close to us.
Olympiodorus, μάλλον and the superlative ἀνωτάτω are explanations of ἄνω.” So also is Alex.’s ανωτέρω.
b As Thurot (p. 89) points out, Aristotle’s mechanics here are at fault.
CHAPTER V
argument {continued)
but may also, when it takes place to a lesser degree and when the air is also lit up by reflection, produce the various phenomena of the aurora.
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(The O.T. supposes that the chapter deals icith “ phenomena of cloud coloration.” Ideler says it deals with the aurora and produces evidence that this can he seen as far south as
342 a 34 Φαίνεται δέ ποτε συνιστάμενα νύκτωρ αίθριας 35 οὔσης πολλά φάσματα ἐν τῷ ου ράνω, οἷον χάσματά τε καὶ βόθυνοι καὶ αἱματώδη χρώματα, αἴτιον δὲ 342 b ἐπὶ τούτων τὸ αὐτό* ἐπεὶ γὰρ φανερός ἐστι συν-ιστάμενος ὁ άνω ἀὴρ ὥστ’ έκπυροΰσθαι, καὶ την ἐκπύρωσιν ὁτὲ μὲν τοιαύτην γίγνεσθαι ὥστε φλόγα Βοκέΐν καίεσθαι, ὁτὲ δὲ οἶον δάλοὺς φέρεσθαι καὶ αστέρας, οὐδὲν ἄτοπον εἰ χρωματίζεται ὁ, αὐτὸς 5 οὗτος ἀὴρ συνιστάμενος παντοδαπὰς χρόας· διά τε γὰρ πυκνοτέρου διαφαινόμενον ἔλαττον φῶς καὶ ἀνάκλασιν δεχόμενος ὁ ἀὴρ παντοδαπὰ χρώματα ποιήσει, μάλιστα δὲ φοινικοΰν ἢ ττορφυροϋν, διὰ τὸ ταῦτα μάλιστα ἐκ τοῦ πυρώδους καὶ λευκοῦ φαίνεσθαι μειγνυμένων κατὰ τὰς ἐπιπροσθήσεις, ίο οἷον ἀνίσχοντα τὰ άστρα καὶ δυόμενα, ἐὰν ἦ καύμα, καί διὰ καπνόν φοίνικα φαίνεται. καὶ τῇ ἀνακλάσει δὲ ποιήσει, ὅταν τὸ ἔνοπτρον ἦ τοιοῦτον ὥστε μὴ τὸ όχημα ἀλλὰ τὸ χρώμα δἐχεσθαι. τοῦ δὲ μὴ πολὺν χρόνον μένειν ταῦτα ἡ σύστασις αἰτία ταχεῖα οὖσα,
15 Τὰ δὲ χάσματα άναρρηγνυμόνον τοῦ φωτός ἐκ κυανοϋ καί μέλανος ποιεῖ τι βάθος ἔχειν δοκεῖν. πολλάκις δ’ ἐκ τῶν τοιούτων καὶ δαλοὶ ἐκπίπτουσιν, ὅταν συγκριθῇ μᾶλλον συνιόν δ’ ἔτι χάσμα δοκεῖ.
α Ι have translated σννίστασθαι etc. “ condense,’* “ condensation ” (with O.T.) because it seemed to make the best
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Greece and so might be known to Aristotle (i. p. 374) · Heath, Anstarchus (p. 243), also supposes Aristotle ts referring here to the aurora.)
Sometimes on a clear night a number of appearances can be seen taking shape in the sky, such as “ chasms,” “ trenches ” and blood-red colours. These again have the same cause. For we have shown that the upper air condenses a and takes fire and that its combustion sometimes produces the appearance of a burning fire, sometimes of “ torches ” or stars in motion ; it is therefore to be expected that this same air in process of condensation should assume all sorts of colours. For light penetrating more feebly through a thicker medium, and the air when it permits reflection, will produce all sorts of colours, and particularly red and purple · for these colours are usually observed when fire-colour and white are superimposed and combined, as happens for instance in hot weather when the stars at their rising or setting appear red when seen through a smoky medium. The air will also produce the same effects by reflection, when the reflecting medium is such as to reproduce colour only and not shape. The cause of the brief duration of these phenomena is that the condensation lasts for a short time only.
Chasms have an appearance of depth because the light breaks out from a dark blue or black background. Similar conditions often cause the fall of “ torches ” when there is a greater degree of condensation : but while the process of contraction is
sense. The word can bear this meaning (of 342 a 1), and πυκνοτβρου 1. 5 and συγκριθρ 1.17 seem to indicate that it bears it here.
The αίτιον ... τό αυτό of the previous sentence must then refer to cause (2) of the last chapter.
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ὅλως δ’ ἐν τῷ μέλανι τὸ λευκὸν πολλὸς ποιεῖ ποικιλίας, οἷον ἡ φλὸξ ἐν τῷ καπνῷ. ἡμέρας μὲν οὖν 20 ὁ ἥλιος κωλύει, νυκτὸς δ’ ἔξω τοῦ φοινικοῦ τὰ ἄλλα δι’ ὁμόχροιαν οὐ φαίνεται.
Περὶ μὲν οὖν τῶν διαθεόντων ἀστέρων καὶ τῶν ἐκπυρουμένων, ἔτι δὲ τῶν ἄλλων τῶν τοιούτων φασμάτων ὅσα ταχείας ποιείται τὰς φαντασίας, ταύτας ὑπολαβεῖν δεῖ τὰς αίτια?.
α Thurot (ρ. 90) finds these words (συνιόν . . . δοκεῖ 11.17-18)u unintelligible,” and suggests reading συνιόν δἐ τι <βόθυνος είναι τό> χάσμα δοκεῖ, a suggestion which the O.T. adopts and translates “ When the ‘ chasm ’ contracts it pi events the appearance of a ‘ trench.’ ” This has the advantage that it provides us with a definition of the βόθννοι in 342 a 36, which
CHAPTER VI
ARGUMENT
Comets. A. Previous mews stated and criticized. {1) Anaxagoras and Democritus—Comets are due to a conjunction of planets (342 b 27-29). (2) (a) The Pythagoreans believe that comets are a planet which only appears at long intervals (342 b 29-35). 2 (b) Hippocrates and Aeschylus agree, but suppose that the tail is due to reflection of the sun in moisture attracted
3421)25 Περὶ δὲ τῶν κομητών και τοῦ καλούμενου γάλακτος λέγωμεν, διαπορήσαντες πρὸς τὰ παρά τῶν ἄλλων εἰρημένα πρώτον.
Ἀναξαγόρας μὲν οὖν καὶ Δημόκριτος φασιν εἶναι τοὺς κομήτας σύμφασιν τῶν πλανητών ἀστέρων, ὅταν διὰ τὸ πλησίον ἐλθεῖν δόξωσι θιγγάνειν ἀλλήλων.
30	Τῶν δ’ Τταλικῶν τινες καλού μόνων Πυθαγορείων 38
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going on a chasm appears.® In general, white thrown on black produces a variety of colours, as does flame on smoke. In the day time the sun prevents their appearance, at night all other colours except red are lost because they provide no contrast with the background of darkness.
These then must be assumed to be the causes of shooting stars and fires and of other such phenomena whose appearance is of brief duration b
otherwise remain unmentioned. But it is not unlike Αι istotle to leave them unmentioned, particularly as they are so evidently similai to χάσματα; and I have accordingly left the text a* it stands m Fobes, and taken συν ιον to mean the same as συνιστάμενο?. This when read in conjunction with the first part of the sentence makes good sense.
6 These last words sum up the contents of chs. 4 and 5.
CHAPTER VI
ARGUMENT (cO?ltl?lUed)
by the comet. and add further explanations of its infrequent appearance (342 b 3h—343 a 20). All these views are incorrect : criticisms, (I) of 2 (a) and (b) (343 a 20-b 6), (II) of l and 2 jointly (343 b 7-25), (III) of 1 (343 b 25—344 a 2). With this chapter cf Heath, Aristarchus, pp. 243 ff.
Our next subjects are comets and the so-called milky way. First let us examine the views of others on these subjects
1. Anaxagoras a and Democritus b say that comets are a conjunction of planets, when they appear to ι Anaxa-touch each other because of their nearness.	Semocittu*
2 (σ). Of the Italian schools some of the so-called 2 ^ The - Diels 59 A 81: A 1 (ii. 6. 3).	b Ibid. 68 A 02. Pytha-
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342 b
ἕνα λέγουσιν αυτόν εἶναι τῶν ττλανητων αστέρων, ἀλλὰ διὰ πολλοῦ τε χρόνου την φαντασίαν αυτόν εἶναι καὶ τὴν ὑπερβολὴν ἐπὶ μικρόν, ὅπερ σιιμ-βαίνει καὶ περὶ τὸν τοῦ Ἑρμοῦ αστέρα· διὰ γὰρ πὸ μικρόν ἐπαναβαίνειν πολλὸς ἐκλείπει φάσεις, ὥστε 35 διὰ χρόνου φαἵνεσθαι πολλοῦ.
Παραπλησίως δὲ τούτοις καὶ οἱ περὶ Τππο-343a κράτην τὸν Χῖον καὶ τὸν μαθητην αὐτοῦ Αισχύλον ἀπεφήναντο, πλὴν τήν γε κόμην ου κ ἐξ αυτόν φασιν ἔχειν, ἀλλὰ πλανώμενον διὰ τὸν τόπον ἐνίοτε λαμβάνειν ἄνακλωμένης τῆς ἡμετέρος ὄψεως ἀπὸ τῆς ἑλκομένης ὑγρότητος ὑπ’ αὐτοῦ πρὸς τὸν 5 ήλιον. διά δὲ τὸ ὑπολείπεσθαι βραδύτατα τω χρόνω διά κλειστού χρόνου φαἵνεσθαι τῶν άλλων άστρων, ὡς ὅταν ἐκ ταὐτοῦ φανῇ ὑπολελειμμἐνον
« Diels 42. 5.
6 The mathematician. Heath, Greek Maths, ι. pp. 182 ff.; Diels 42. 5.	c
d We normally speak only of the object being reflected by the mirror to the eye: Aristotle here speaks of the sight (ὅφι?) being reflected by the mnror to the object. Fig. 1 illustrates this theory of Hippocrates and Aeschylus (I have followed Alex. 27 and Phil. 77).
e Two reasons are given for the infrequent appearance of comets. (1) The planet “ is slowest of all in falling behind ” (t\ note/). (2) It does not acquire a tail, and so appear as a comet, m every region of the sky, but only when its couise lies towards the north.
f νπολείπςσθαι is the ordinary word for the apparent retrograde motion of the planets, which seem “ to fall behind ” the motion of the fixed stais. And early cosmologies supposed that this was in fact what happened, the stars moving more quickly than the planets, which were consequently left behind and so appeared to have a “ backward ” motion of their own (Hearn, Aristarchus, pp. 108-109 ; Cornford, Plato's Cosmology, p. 112 ; Alex. 27. 13). Alex. (27, 15 ff.) 40
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Pythagoreans a say that a comet is one of the planets, but that it appears only at long intervals and does not rise far above the horizon. This is true of Mercury too ; for because it does not rise far above the horizon, many of its appearances are invisible to us, and so it is only seen at long intervals of time.
2 (δ). Hippocratesb of Chios and his disciple 2 φ) Eip-Aeschylus 0 held views similar to this. But they andateS maintain that the tail does not belong to the comet Aeschylus, itself, but that it acquires it when in its passage through space it draws up moisture which reflects d
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Fig. 1
Sun’s image reflected in moisture produces appearance of comet’s tail.
our vision towards the sun. It appears at longer intervals than any of the other stars 6 because it is the slowest of all in falling behind the sun/ and when it reappears again at the same point it has completed
takes this to be the meaning of the word heie. But it is difficult to see how this could account foi the comet-planet appearing more seldom; indeed, as Philoponus (79. 27) remarks, it would have the opposite effect. He accordingly supposes (78) that ύπολείπεσβαι here means not “ fall behind the stars ” but “ fall behind the sun ” ; and that this accounts for its rare appearance, because it remains for a long time too dose to the sun to be visible. The analogy with Mercury, one of the slowest planets on this view, thus gams point (Phil. 79. 35). Ideler (1. p. 385, quoting Vicomercatus) and Heath (p. 243) follow Philoponus.
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όλον τον ἑαυτοῦ κύκλον ὑπολείπεσθαι δ’ αὐτὸν και πρὸς άρκτον καὶ πρὸς νότον, ἐν μὲν οὖν τῷ μεταξύ τόπῳ τῶν τροπικών οὐχ ἕλκειν τὸ ὕδωρ πρ(5$· ίο ἑαυτὸν διὰ τὸ κεκαῦσθαι ὑπὸ τῆς τοῦ ἡλίου φορὸς· πρὸς δὲ νότον ὅταν φέρηται, δαψίλειαν μὲν ἔχειιἱ τῆς τοιαύτης νοτίδος, ἀλλὰ διὰ τὸ μικρὸν εἶναι πὸ ὑπὲρ τῆς τῆς τμήμα του κύκλον, τὸ δὲ κάτω πολλαπλάσιον, οὐ δύνασθαι τὴν ὄψιν τῶν ανθρώπων φέρεσθαι κλωμένην πρὸς τὸν ἥλιον οὔτε τῷ τρο-15 πικῷ τόπῳ1 πλησιάζοντος οὐτ’ ἐπὶ θεριναῖς τροπαΐς οντος τοῦ ἡλίου· διόπερ ἐν τούτοις μὲν τοῖς τόποις οὐ γίγνεσθαι κομήτην αὐτόν ὅταν δὲ πρὸς βορό αν ὑπολειφθεὶς τύχη, λαμβάνειν κόμην διὰ τὸ μεγάλην εἶναι την περιφέρειαν την ἄνωθεν τοῦ ὁρίζοντος, τὸ δὲ κάτω μέρος τον κύκλον μικρόν ῥᾴδίως γὰρ 20 την ὄψιν των ανθρώπων ἀφικνεῖσθαι τότε πρὸς τὸν ήλιον.
Πᾶσιν δὲ τούτοις τὰ μὲν κοινῇ συμπίπτει λέγειν ἀδύνατα, τὰ δὲ χωρίς.
Πρῶτον μὲν οὖν τοῖς λέγουσιν ὅτι τῶν πλανώ-μόνων ἐστὶν εἷς αστέρων ὁ κομήτης* οἱ γὰρ πλα-νώμενοι Πάντες ἐν τῷ κύκλω ὑπολείπονται τῷ τῶν 25 ζῳδίων, κομήται δὲ πολλοὶ ἑωραμένοι εἰσὶν ἔξω
τόπφ
1 νότω Ει Ηουιτ : τροπικώ ουτ€ τ νάτω ΕΓ*« ! τροπικφ ο ὅτε νοτίω
τ<ρ νἀτω 2S : τροπικφ F: νοτίω τάπω Ρ1: (νοτίου μέρους Αρ).
α It is visible only for a short period and must complete its “ backward ” orbit and come back to the same relative position before it is visible again.
δ Though the text is uncertain it seems clear what the meaning must be. When the planet’s course falls south of the tropics, then, though there is plenty of moisture, reflection 42
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its backward orbit.® It falls behind both to the north and to the south. In the zone between the tropics it cannot draw up water to itself because the sun in its course dries up that whole region. In its southward course it finds plenty of the requisite moisture, but as only a small segment of its course is visible above our horizon, the greater part of it being below, human vision is incapable of being reflected as far as the sun either when it approaches its southern limit or at the summer solstice.6 In these regions therefore it does not become a comet. But when it falls behind towards the north, then it gets its tail because the segment of its course that is above the horizon is a large one, and the arc of its circle below the horizon small, and when this is so, human vision can easily reach the sun by reflection.
There are impossibilities in all these views, some of which apply to all, others to some only.
(I)	Let us first deal with those who say the comet Criticisms * is one of the planets, (i) The planets all fall into Pythag retrogradation within the zodiac circle, but many goreans, comets have been seen outside that circle, (ii) Again, ana* es
is impossible, either when the sun approaches the southern AeschyIus* or the northern limit of its course. We have the northern in the summer solstice (depwats τροπαΐς 1. 15); and the words τροπικφ τόπφ should define the southern, but as they stand hardly do. νότφ or νοτίω appears in some mss., and some phrase with one or the other would give the necessary sense.
But it is difficult to see exactly what the reading should be.
(Thurot’s note here (p. 90) seems to rest on a misunderstanding. LI. b 4-7, to which he refers, can have no relation to this passage, which states the conditions under which comets do not appear: b 4-7 deals with conditions under which they do and should be related to a 17-20 The view that comets cannot appear in the south at the summer solstice is not inconsistent with the view that they can appear then in the north.)
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more than one comet has frequently appeared at the same time (μι) Besides, if they owe their tails to reflection, as Aeschylus and Hippocrates say, the star in question should sometimes appear without its tail, since it falls into retrogradation in several regions but does not have a tail in all of them a ; but in fact no planet has been seen other than the five, and all of these are often visible in the sky together above the horizon, and comets have appeared with equal frequency both when all the planets are visible and when some are not, being too close to the sun. (iv) Nor is it true that comets only appear in the northern part of the sky when the sun is at the summer solstice.6 For the great comet, which appeared about the time of the earthquake in Achaea c and the tidal wave, rose in the west.d And there have been many in the south. And when Euclees, son of Molon, was archon e at Athens, there was a comet towards the north in the month Gamelion f about the time of the winter solstice : and even the upholders of this theory are prepared to admit that reflection at such a distance is impossible
(II)	Objections which apply both to those who(ii)A] hold this theory and also to those who suppose comets are due to conjunction of two planets are (i) that some of the fixed stars have tails. And for this we need not rely only on the evidence of the Egyptians who say they have observed it; we have observed it also ourselves. For one of the stars in the thigh of the
northern part of the sky; the further condition “ and at the summer solstice ” was omitted.
e 373-372 b.c. Also refened to at b 18, 344 b 34,368 b 6.
d Lit. 14 towards the equinoctial sunset,” cf. ch. 13 below and Heidel, Frame of Greek Maps.
e 427/6 Bio. ‘	' Jan.-Feb.
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κυνὸς ἀστὴρ τις ἔσχε κόμην, ἀμαυρὰν μέντοι* ἀτενίζουσιν μὲν γὰρ εἰς αυτόν ἀμυδρὸν ἐγίγνετο τὸ φέγγος, παραβλέπουσι δ’ η ρέμα την σφιν πλέον, 13 πρὸς δὲ τούτοις ἅπαντες οἱ καθ’ ἡμᾶς ὠμμένοι ἄτεν δύσεως ἡφανίοθησαν ἐν τῷ ὑπὲρ τοῦ όρίζοντος τόπῳ ἀπομαρανθέντες κατὰ μικρόν ούτως, ὥστ€ μήτε ἑνὸς ἀστέρος ὑπολειφθῆναι σώμα μήτε πλειὼ νων, ἐπεὶ καὶ ὁ μέγας ἀστὴρ περὶ οὖ πρότερον ἐμνήσθημεν ἐφάνη μὲν χειμῶνος ἐν πάγοις καί 20 αίθρίαις ἀφ’ ἑσπέρας, ἐπὶ Ἀστείου αρχοντος, και τη μὲν πρώτη οὐκ ώφθη ὡς προδεδυκὼς τοῦ ἡλίου, τη δ’ υστεραία ώφθη· ὅσον ενδέχεται γὰρ ἐλάχιστον ὑπελείφθη, καὶ εὐθὺς ἔδυ* τὸ δὲ φέγγος άπέτεινζ μέχρι του τρίτου μέρους του ούρανοΰ οἷον ἅλμα1* διὸ καὶ ἐκλήθη ὁδὸς. επανήλθε δὲ μέχρι της ζώνη? 25 τοῦ Ὀρίωνος, καὶ ἐνταυθοῖ διελύθη.
Καίτοι Δημόκριτός γε προσπεφιλονείκηκεν rfj δόξῃ τῆ αὑτοῦ* φησὶ γὰρ ὦφθαι διάλυομένων τῶν κομητών αστέρας τινας, τοῦτο δὲ οὐχ ὁτὲ μὲν ἔδει γίγνεσθαι ὁτὲ δὲ οὔ, ἀλλ’ ἀεί. πρὸς δὲ τούτοις καὶ οἱ Αιγύπτιοι φασι καί των πλανητών και προς αυτούς καί προς τούς απλανείς γίγνεσθαι 30 συνόδους, καί αὐτοὶ ἑωράκαμεν τὸν αστέρα τον τον Διὸς τῶν ἐν τοῖς δίδυμοις συνελθόντα τινὶ ἤδη καὶ ἀφανίσαντα, ἀλλ’ οὐ κομήτην γενόμενον, ἔτι δὲ καὶ ἐκ τοῦ λόγου φανερόν· οι γὰρ αστέρες καν εἰ μείζους καί έλάττους φαίνονται, ἀλλ’ ὅμως ἀδι-35 αιρετοί γε καθ’ εαυτούς είναι δοκοῦσιν. ώσπερ ονν καὶ εἰ ἦσαν αδιαίρετοι, ἁψάμενοι οὐδὲν ἂν εποίησαν
1 ἄμμα Ex Fj : ἀμα J.
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Dog had a tail, though a dim one : if you looked hard at it the light used to become dim, but to a less intent glance it was brighter. (ii) Further, all the comets seen in our time disappeared without setting, gradually fading away in the sky above the horizon and leaving behind neither one star nor more than one. For instance, the great comet which we mentioned before a appeared during the winter m clear frosty weather in the west, in the archonship of Asteius: on the first night it was not visible as it set before the sun did, but it was visible on the second, being the least distance behind the sun that would allow it to be seen, and setting immediately. Its light stretched across a third of the sky in a great^iiiwp,6 as it were, and so was also called a path. It rose as high as Orion’s belt, and there dispersed.
(Ill)	Democritus, however, has defended his view vigorously, maintaining that stars have been seen to appear at the dissolution of some comets, (i) But this ought, on his view, to happen not sometimes but always, (ii) And further, the Egyptians say that there are conjunctions both of planet with planet and of planets and fixed stars, and we ourselves have observed the planet Jupiter in conjunction with one of the stars in the Twins and hiding it completely, but no comet resulted, (iii) Besides, the theory can be shown to be wrong on purely logical grounds. For though some of the stars seem to be bigger, some smaller than others, yet individually they seem to be indivisible points. As therefore, if they were indivisible points, the addition of one to another
b οΐον άλμα, “ like a jump,” is an odd phrase : the alternative reading ἄμμα, “ like a cord (or band)/’ is perhaps better,
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343	b
μέγεθος μεῖζον, οὕτως καὶ ἐπειδὴ οὐκ εἰσὶν μὲν
344	a φαίνονται δὲ αδιαίρετοι, καὶ συνελθόντες οὐδὲν φα-
νό ῦνται μείζους τὸ μέγεθος ὸντες.
'Ότι μὲν οὖν αἰ λεγόμεναι περὶ αὐτῶν αἰτίαι ψευδεῖς οὖσαι τυγχάνουσιν, εἰ μὴ διὰ πλείονων, ἀλλὰ καὶ διὰ τούτων ἱκανῶς δῆλον ἐστιν.
α Aristotle regaided the geometrical point as indivisible (αδιαίρετον); the line cannot be composed of points, the point is not part of the line. Thus the point has no magnitude, and cannot increase or decrease a magnitude (c/. Ρἡι/ι. vi.
CHAPTER VII
ARGUMENT
Comets ((continued). i?. Aristotle’s own theory. Comets have two causes. (1) ἡα.? «αιᾶ, ί&β outermost part of the terrestrial sphere consists of a hot dry exhalation, which is carried round by the motion of the heavenly sphere with which it is contiguous. When this motion sets up a fiery principle of moderate strength and this meets a suitably constituted exhalation, a comet is produced. (It will bea“ comet ” κομήτης or “ bearded-star ” πωγωνίας according to the shape of the exhalation.) A comet of this kind is in fact a self-contained shooting star (344 a 8-33). (2) When the exhalation is formed by one of the stars this star becomes a comet, and is followed by a tail just as the sun and moon are sometimes followed by
344 a 5 Ἐπεὶ δὲ περὶ τῶν αφανών τῇ αἰσθήσει νομίζομεν ίκανώς ἀποδεδεῖχθαι κατά τον λόγον, ἐὰν εἰς τὸ δυνατόν ἀναγάγωμεν, ἔκ τε τῶν νυν φαινομένων ὑπολάβοι τις ἂν ὧδε περὶ τούτων μάλιστα σνμ-βαίνειν.
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could not give an increase in magnitude, so now, since they appear to be indivisible points even though they really are not, their conjunction will bring no appearance of an increase m magnitude.®
Though more could be said, this is enough to demonstrate the falsity of current theories of the causes of comets.
chs. 1,2). So here he argues that as the stars look like points, their conjunction (addition) can bring no appearance of increase in magnitude.
CHAPTER VII
argument (continued)
haloes a (344 a 33-b δ). Comets of type (2) have the same motion as the star m question : type (1) move with the terrestrial sphere and so fall behind the stars (344 b 8-12). Confirmation of this viey) that comets are fiery is that they are generally the sign of winds and drought: the more of them there are the more likely are these to occur (344 b 12-31). Examples (344 b 31—345 a 5). The reason why comets are rare is that the motion of the sun and stars not only causes the hot principle to form but also dissolves it (345 a 5-10).
We consider that we have given a sufficiently rational explanation of things inaccessible to observation by our senses if we have produced a theory that is possible : and the following seems, on the evidence available, to be the explanation of the phenomena now under consideration.
a “ Comets are thus bodies of vapour m a state of slow combustion either moving freely or in the wake of a star,” Heath, Aristarchus, p. 246.
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'Τπόκειται γὰρ ἡμῖν τοῦ κόσμου τον περὶ τὴν ίο γῆν, ὅσον ὑπὸ την εγκύκλιόν ἐστιν φοράν, είναι τὸ πρώτον μέρος ἀναθυμίασιν ξηρὰν καὶ θερμήν αὕτη δὲ αὐτή τε καὶ του συνεχοῦς ὑπ’ αυτήν άέρος ἐπὶ πολὺ συμπεριάγεται περὶ τὴν γῆν ὑπὸ τῆς φοράς καί τής κινήσεως τῆς κύκλω· φερομένη 8ε καί κινούμενη τούτον τον τρόπον, ἦ ἂν τύχη εύκρατος 15 οὖσα, πολλάκις εκπυροΰται· διό φαμεν γίγνεσθαι καί τὰς τῶν σποράδων αστέρων διάδρομος, ὅταν οὖν εἰς τὴν τοιαύτην πύκνωσιν εμπέση διὰ την άνωθεν κίνησιν ἀρχὴ πυρώδης, μήτε οὕτω πολλή λίαν ὥστε ταχὺ καὶ επί πολύ ἐκκαίειν, μήθ’ οὕτως ασθενής ὥστε ἀποσβεσθῆναι ταχύ, ἀλλὰ πλείων καὶ 20 ἐπὶ πολύ,1 άμα δὲ κάτωθεν συμπίπτῃ ἀναβαίνειν εΰκρατον ἀναθυμίασιν, ἀστὴρ τοῦτο γίγνεται κομήτης, ὅπως αν τὸ ἀναθυμιώμενον τὐχῃ ἐσχηματι-σμένον ἐὰν μὲν γὰρ πάντη ομοίως, κομήτης, εάν 8’ ἐπὶ μήκος, καλείται πωγωνίας, ώσπερ δὲ ἡ τοιαύτη φορὰ ἀστέρος φορά δοκεῖ εἶναι, ούτως καί 25 ἡ μονὴ ἡ όμοια άστε ρος μονή δοκεῖ εἶναι· παραπλήσιον γὰρ το γιγνόμενον οἷον εἴ τις εἰς άχυρων θημώνα καί πλήθος ώσειε δαλὸν ἢ πυρὸς ἀρχὴν εμβάλοι μικρόν φαίνεται γὰρ όμοια καί ή των ἀστέρων διαδρομὴ τούτῳ* ταχὺ γὰρ διὰ τὴν ευφυΐαν τον ὑπεκκαύματος διαδίδωσιν ἐπὶ μήκος. ει 8ή 30 τούτο μείνειε καί μὴ καταμαρανθείη διελθόν, ἦ μάλιστα έπύκνωσε το ὑπέκκαυμα, γἐνοιτ’ ἂν ἀρχὴ 50
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We have laid down that the outer part of the Two types terrestrial world, that is, of all that lies beneath the (°f)C^raed celestial revolutions, is composed of a hot dry exhala- by a fiery
tion. This and the greater part of the air which is theTofc6m continuous with and below it are carried round the exhalation; earth by the movement of the circular revolution : as it is carried round its movement frequently causes it to catch fire, wherever it is suitably constituted, which we maintain is the cause of scattered shooting stars.® Now when as a result of the upper motion there impinges upon a suitable condensation a fiery principle which is neither so very strong as to cause a rapid and widespiead conflagration, nor so feeble as to be quickly extinguished, but which is yet strong enough and widespread enough ; and when besides there coincides with it an exhalation from below of suitable consistency ; then a comet is produced, its exact form depending on the form taken by the exhalation—if it extends equally in all directions it is called a comet or long-haired star, if it extends lengthwise only it is called a bearded star. And just as a phenomenon of this sort when it moves seems to be a shooting star, so when it remains stationary it seems to be a stationary star. An analogy may be found in what happens when one thrusts a burning torch into a large quantity of chaff or drops a spark onto it; for the course of a shooting star is similar in that because the fuel is suitable it runs quickly along it. But if the fire were not to run through the fuel and bum itself out, but were to stand still at a point where the fuel-supply was densest,
* Ch. 3, 340 b 14 ff. and ch. 4, 341 b 5 ff. 1
1 καί €7rl πολν del. Thurot.
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τῆς φοράς ἡ τελευτὴ τῆς δια Βρόμης, τοιοῦτον ὁ κομήτης έστιν ἀστὴρ, ὥσπερ διαδρομὴ ἀστέρος, ἔχων ἐν ἑαυτῷ πέρας καί αρχήν,
'Όταν μὲν οὖν ἐν αὐτῷ τῷ κάτω τόπῳ ἡ ἀρχὴ 35 τῆς συστάσεως ἦ, καθ’ ἑαυτὸν φαίνεται κομήτης* ὅταν δ’ ὑπὸ τῶν άστρων τινος, ή των απλανών ἢ τῶν πλανητών, υπό τής κινήσεως συνιστῆται ἡ 344 b ἀναθυμίασις, τότε κομήτης γίγνεται τούτων τις* οὐ γὰρ πρὸς αὐτοῖς ἡ κόμη γίγνεται τοῖς ἅστροις, ἀλλ’ ὥσπερ αἱ ἅλῳ περὶ τὸν ήλιον φαίνονται και την σελήνην παρακολουθοΰσαι, καίπερ μεθιστα-5 μένων, ὅταν όντως ἦ πεπυκνωμένος ὁ ἀὴρ ὥστε τοῦτο γίγνεσθαι το πάθος ὑπὸ τὴν τοῦ ἡλίου πο-ρείαν, οὕτω και ή κόμη τοῖς ἅστροις οἷον ἅλως ἐστίν πλὴν ἡ μὲν γίγνεται δι* ἀνάκλασιν τοιαύτη τὴν χρόαν, ἐκεῖ δ’ ἐπ’ αὐτῶν τὸ χρῶμα φαινόμενόν ἐστιν.
"Οταν μὲν οὖν κατ’ ἀστέρα γένηται ἡ τοιαύτη ίο σύγκρισις, τὴν αὐτὴν ανάγκη φαίνεσθαι φοράν κινούμενον τὸν κομήτην ἥνπερ φέρεται ὁ ἀστὴρ* ὅταν δὲ συστῇ καθ’ αυτόν, τότε ὑπολειπόμενοι φαίνονται, τοιαύτη γὰρ ἡ φορὰ τοῦ κόσμου τοῦ περὶ την γην.
(Τοῦτο γὰρ μάλιστα μηνύει μη εἶναι ἀνάκλασίν τινα τὸν κομήτην, ὡς ἄλω ἐν νπέκκανματι καθαρῷ,1 15 πρὸς αὐτὸν τὸν αστέρα γιγνομένην, καὶ μὴ ὡς λέγουσιν οἱ περὶ Τπποκράτην, πρὸς τὸν ήλιον, ὅτι
1 interpunxit O.Τ.
α The point of this comparison appears to be as follows, 52
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then this point at which the fire stops would be the beginning of the orbit of a comet.α So we may define a comet as a shooting star that contains its beginning and end in itself.6
When therefore the material gathers in the lower (2) formed region, the comet is an independent phenomenon. by a star* But when the exhalation is formed by the movement of one of the stars—either of the planets or of the fixed stars—then one of them becomes a comet. The tail is not attached to the stars themselves, but is a kind of stellar halo, like the haloes which appear to accompany the sun and moon as they move, when the air has condensed in such a way as to produce such formations beneath the sun’s course. The difference between them is that whereas the colour of the suns halo is due to reflection, the colour of the comet’s tail is what it actually appears to be.
When therefore the formation of matter occurs in Motion of connexion with a stai, the comet must necessarily types of ° appear to follow the same course as that on which comet the star is moving : when it is an independent formation it seems to fall behind the stars, as it follows the movement of the tenestrial sphere.
(A conclusive disproof that the comet is a reflection, not to the sun, as the school of Hippocrates maintain, but to the star itself—thus being a kind of halo in the clear inflammable material—is that a comet often
If you ignite a large quantity of inflammable material (e.g. chaff), if it is scattered over an area, the fire will run quickly across it. This is analogous to a shooting star If the material is gathered together in a heap, then the fire will burn at the place where the neap is. This is analogous to a comet (cf. Alex. 34. 24 ff. and Phil. 93.28).
b i.e. burns in a single place, like the heap of chaff, and does not “ shoot ” like a shooting star propel,
53
ARISTOTLE
καὶ καθ’ αυτόν γίγνεται κομήτης πολλάκις καὶ πλεονάκις ἣ περὶ τῶν ὡρισμένων τινας αστέρων, περί μεν οὖν τῆς ἅλω την αϊτίαν ύστερον έροϋμεν.)
Περὶ δὲ τοῦ πυρώδη τὴν σύστασιν αυτών είναι 20 τεκμήριον χρὴ νομίζει ότι σημαίνουσι γιγνόμενοι πλείους πνεύματα καί αὐχμούς* δῆλον γὰρ ὅτι γίγνονται διὰ τὸ πολλὴν εἶναι την τοιαύτην ἔκκρισιν, ὥστε ξηρότερον ἀναγκαῖον εἶναι τὸν ἀέρα, καὶ διακρίνεσθαι καὶ διάλύεσθαι τὸ διατμίζον υγρόν υπό τοῦ πλήθους της θέρμης ἀναθυμιάσεως, ὥστε μὴ 25 συνίστασθαι ραδίως εἰς ὕδωρ. σαφέστερου δ’ ἐροῦ-μεν καὶ περὶ τούτου τοῦ πάθους, ὅταν καὶ περὶ πνευμάτων λέγειν ἦ καιρός.
'Όταν μεν οὖν πυκνοί και πλείους φαίνω vt αι, καθάπερ λεγομεν, ζηροί και πνευματώδεις γίγνονται οἱ ενιαυτοί ἐπιδήλως* ὅταν δὲ σπανιώτεροι και αμαυρότεροι το μέγεθος, ομοίως μεν ου γίγνεται 30 τὸ τοιοῦτον, οὐ μην ἀλλ’ ὡς ἐπὶ τὸ πολὺ γίγνεταί τις υπερβολή πνεύματος η κατά χρόνον η κατά μέγεθος, ἐπεὶ καὶ ὅτε ὁ ἐν Αἰγὸς ποταμοῖς ἔπεσε λίθος ἐκ τοῦ ἀέρος, ὑπὸ πνεύματος αρθείς ἐξέπεσε μεθ’ ημέραν ἔτυχε δὲ καὶ τότε κομήτης άστηρ γενόμενος ἀφ* εσπέρας. καὶ περὶ τον μέγαν αστέρα 35 τὸν κομήτην ξηρὸς ἧν ὁ χειμὼν καὶ βόρειος, καὶ τὸ κῦμα δι’ ἐναντίωσιν ἐγἐνετο πνευμάτων· ἐν μεν γὰρ (45 a τῷ κόλπῳ βορέας κατεῖχεν, ἔξω δὲ νότος έπνευσε
α Ι take it that Aristotle is meeting a possible modification of Hippocrates’ theory. This seems to be how Phil. (98. 19) took the passage: it is not clear from Alex. (35. 23 f.) that he had the same text, as he seems to find only a simple reference to the opinion of Hippocrates above, ch. 6,340 b 36, I have bracketed the passage in my translation because it
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appears independently, indeed more often than round one of the stars a The cause of the halo we will explain later.b)
We may regard as a j^roof that their constitution is fiery the fact that their appearance m any number is a sign of coming wind and drought. For it is evident that they owe their origin to this kind of exhalation being plentiful, which necessarily makes the air drier, while, at the same time, the moist evaporation is disintegrated and dissolved by the quantity of the hot exhalation so that it will not readily condense into water. But we will give a clearer explanation of this when the time comes to deal with winds.®
So when comets appear frequently and in considerable numbers, the years are, as we say, notoriously dry and windy. When they are less frequent and dimmer and smaller m size, these effects are not so considerable, though as a rule the wind is excessive either in duration or in strength. For instance when the stone fell from the air at Aegospotami d it had been lifted by the wind and fell during the day time : and its fall coincided with the appearance of a comet in the west. Again at the time of the great comete the winter was dry and the wind strong and flortherly, and the tidal wave was due to a conflict of winds, for the north wind was blowing inside the gulf, while outside it there was a southerly gale. Again in the
seems to be rather a parenthesis or footnote than part of the main argument: ana I have therefore also omitted it from the chapter analysis.
b Book III. ch. 2.	0 Book II. chs. 4 ff.
d The fall of this meteor attracted the attention of Anaxagoras (Diels 59 Α 11, 12 : cf. 71). He was even said to have foretold it (Diels 59 A 1, ii. 6’. 9).
e Of \ 343 b 1, ch. 6, note c on p. 45.
Proof that cometi are fiery.
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μέγας, ἔτι δ’ ἐπ’ άρχοντος Νικομάχου ἐγένετο ὀλίγας ἡμέρας κομήτης περί τον Ισημερινόν κύκλον, οὐκ ἀφ’ ἑσπέρας ποιησάμενος την ανατολήν, ἐφ’ ῴ δ τὸ περὶ Κόρινθον πνεῦμα γενέσθαι συνέπεσεν.
Τοῦ δὲ μὴ γίγνεσθαι πολλούς μηδὲ πολλάκις κομήτας, καὶ μάλλον ἐκτὸς τῶν τροπικών ἣ ἐντός, αἴτιος ἡ τοῦ ἡλίου καὶ ἡ τῶν αστέρων κίνησις, οὐ μόνον ἐκκρίνουσα τὸ θερμόν, ἀλλὰ καὶ διακρίνουσα το συνι στάμενον. μάλιστα δ’ αίτιον οτ ι το πλεΐστον ίο εἰς την τον γάλακτος αθροίζεται χώραν.
CHAPTER VIII
ARGUMENT
ΤΛβ	JL Previous views stated and criticized.
(1) The Pythagoreans say it is the path of a star that fell in Phaethon’s time or else the path the sun once described (345 a 13-17). Criticisms (345 a 17-25). (2)
Democritus say that it is the light of the stars that fall within the shadow cast by the earth when the sun passes beneath it: for the light of these stars is not overpowered by that of the sun (345 a 25-31). Criticisms (345 a 31-b 9). (3) ^ view which supposes that it is due to reflection of our sight to the sun (like the view of comets above, ch. 6 (2) (b) (345 b 9-12). Criticisms (345 b 12-31).
B. Aristotle’s own view. The Milky Way is formed m the same way as the type of comet formed by a star ; only the formation affects a whole circle of the heavens (345 b 31—
345	a li Ὄπως δὲ καὶ διὰ τίν’ αιτίαν γίγνεται καὶ τί ἐστι τὸ γάλα, λέγωμεν ἤδη. προδιέλθωμεν δὲ καὶ περὶ τούτον τα παρά των άλλων εἰρημένα πρώτον.
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archonship of NicomachiLs a a comet appeared in the equinoctial circle for a few clays (this one had not risen in the west), and this coincided with the storm at Corinth.
The reason why comets are few in number and Why infrequent, and why they appear more outside tropics than within them, is that the movement of the sun and stars not only separates oil the hot substance but also disintegrates it as it is forming But the chief reason is that most of it collects in the area of the Milky Way.b
a 341/0 b.c.	b Of 346 b Ί below.
CHAPTER VIII argument {continued)
346	a 11). hi the zodiac circle the formation of the necessary exhalation is prevented by the movement of the sun and planets : and similarly sun and moon do not have tails (346 a 11-16). The Milky Way extends beyond the tropic circles, and contains very many bright stars which cause the exhalation to gather there · that this is the cause is indicated by the fact that it is brighter where it is double and that it is there that the stars are thickest (346 a 16-30). So, assuming our account of comets to be reasonable, we may define the Milky Way as the tail of the greatest circle, dm to exhalation (346 a 30-b 6). {So comets are rare because the material for them collects in the Milky Way (346 b 7-10)ἡ So much for the upper atmosphere (346 b 10-15).
Let us now explain how the Milky Way is formed, and what is its cause and nature and let us again first review what others have said on the subject.
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Τῶν μὲν οὖν καλούμενων Πυθαγορείων φασι 15 τινες ὁδὸν είναι ταύτην οἱ μεν των ἐκπεσόντων τινὸς αστέρων, κατά την λεγομένην ἐπὶ Φαέθοντος φθοράν, οἱ δὲ τὸν ἥλιον τούτον τον κύκλον φέρεσθαι ποτέ φασιν* οἷον οὖν διακεκαῦσθαι τὸν τόπον τούτον ἥ τι τοιοῦτον ἄλλο πεπονθέναι πάθος ὑπὸ της φοράς αυτών.
*Ατοπον δὲ τὸ μὴ συννοεῖν ὅτι εἴπερ τοῦτ’ ἧν 20 τὸ αίτιον, ἔδει καὶ τὸν τῶν ζῳδίων κύκλον όντως ἔχειν, καὶ μάλλον η τον του γάλακτος * άπαντα γὰρ ἐν αὐτῷ φερεται τα πλανώμενα και οὐχ ὁ ἥλιος μόνος δῆλος δ’ ἡμῖν ἅπας ὁ κύκλος· αἰεὶ γὰρ αὐτοῦ φανερόν ημικύκλιον τής νυκτός. ἀλλὰ πεπονθὼς οὐδὲν φαίνεται τοιοῦτον, πλὴν εἴ τι 25 συνάπτει μόριον αὐτοῦ πρὸς τὸν τοῦ γάλακτος κύκλον.
Οι δὲ περὶ ’Αναξαγόραν και Δημόκριτον φως είναι το γάλα λέγουσιν άστρων τινῶν* τὸν γὰρ ἥλιον ὑπὸ την γην φερόμενον οὐχ ὁρᾶν ἔνια τῶν άστρων, όσα μεν οὖν περιορᾶται ὑπ’ αὐτοῦ, τούτων μὲν οὐ φαίνεσθαι τὸ φῶς (κωλύεσθαι γὰρ ὑπὸ 30 τῶν τοῦ ήλιου ακτινών) · ὅσοις δ’ ἀντιφράττει ἡ γῆ ὥστε μὴ ὁρᾶσθαι ὑπὸ τοῦ ήλιου, το τούτων οίκεΐον φως είναι φασι τὸ γάλα. φανερόν 8’ ὅτι
β Diels 58 Β 37 c. The second view is attributed also to Oenopides ; Diels 41. 10 (Heath, Aristarchvs, p. 133).
b Diels 59 A 1 (11. 6. 2); 42 (11. 16. 31) ; 80.
c /ίκᾶ, 68 A 91.
“ As we have seen, he (Anaxagoras) thought the sun to be smaller than the earth. Consequently, when the sun in its revolution passes below the earth, the shadow cast by the earth extends without limit. The trace of this shadow on the heavens is the Milky Way. The stars within this shadow
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The so-called Pythagoreans give two explanations Λ. Previous Some say that the Milky Way is the path taken by JteVythL one of the stars at the time of the legendary fall of goreans; Phaethon : others say that it is the circle m which the sun once moved a And the region is supposed to have been scorched or affected in some other such way as a result of the passage of these bodies
But it is absurd not to see that if this is the cause, the circle of the zodiac should also be so affected, indeed more so than the Milky Way: for all the planets, as well as the sun, move in it. But though the whole zodiac circle is visible to us (for we can see half of it at any time during the night) it show no sign of being so affected, except when a part of it overlaps the Milky Way.
The schools of Anaxagoras b and Democritus c (2) Anata-maintam that the Milky Way is the light of certain f)Scritus; stars. The sun, they say, in its course beneath the earth, does not shine upon some of the stars ; the light of those upon which the sun does shine is not usible to us, being obscured by its rays, while the Milky Way is the light peculiar to those stars which are screened from the suns light by the earth d This
are not interfered with by the light of the sun, and we therefore see them shining; those stars, on the other hand, which are outside the shadow are overpowered by the light of the sun, which shines on them even dining the night, so that we cannot see them.” So Heath (Jristarcfws, p. 83) summarizes this passage. What is not easy to understand is why, on Anaxagoras’ theory, we see any stars outside the Milky Way, if the light of stars outside it is “ overpowered by the light of the sun.” Alex. 37. 24-27 implies that such stars owe their light to reflection fiom the sun. Anaxagoras was the first to discover that the moon owes its light to the sun (Heath, op. cit. p. 78); he may have held that the stars outside the Milky Way did too.
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καὶ tout’ αδύνατον τὸ μὲν γὰρ γάλα ἀεὶ τὸ αὐτὸ ἐν τοῖς αὐτοῖς ἐστιν ἅστροις (φαίνεται γὰρ μέγιστος ὠν1 κύκλος), ὑπὸ δὲ τοῦ ήλιον ἀεὶ ἕτερα τὰ οὐχ 35 δρώμενα διὰ τὸ μὴ ἐν ταὐτῷ μένειν τόπῳ. ἔδει οὖν μεθισταμένου τοῦ ήλιου μεθίστασθαι καὶ τὸ γάλα· νυν δὲ οὐ φαίνεται τοῦτο γιγνόμενον. πρός 345 b δὲ τούτοις, εἰ καθάπερ δείκννται νῦν εν τοΐς περί αστρολογίαν θεωρήμασιν, τὸ τοῦ ήλιον μέγεθος μεῖζον ἐστιν ἣ τὸ τῆς γῆς καὶ τὸ διάστημα πολλαπλασίων μεῖζον τὸ τῶν άστρων πρὸς την γην ή 5 τὸ τοῦ ήλιον, καθάπερ τὸ τοῦ ἡλίου πρὸς την γην ή τὸ τῆς σελήνην, οὐκ ἂν πόρρω που τῆς γῆς ὁ κώνον δ από τοῦ ἡλίου συμβάλλοι τὰς ακτίνας, οὐδ’ ἂν ἡ σκιά πρὸς τοῖς ἄστροις εἴη τῆς γῆς, ἡ καλούμενη νύξ· ἀλλ’ ανάγκη πάντα τον ήλιον τα άστρα περιοράν, και μηδενϊ την γην άντιφράττειν αυτών.
ίο Ἕτι δ’ ἐστὶν τρίτη τις ὑπόληψις περὶ αυτόν· λέγουσιν γάρ τινες ἀνάκλασιν εἶναι τὸ γάλα τῆς ἡμετέρος ὄψεως πρὸς τὸν ήλιον, ώσπερ καί τον αστέρα τον κομήτην.
’Αδύνατον δὲ καὶ τοῦτο* εἰ μὲν γὰρ τό τε ὁρῶν ἡρεμοίη καὶ τὸ ἔνοπτρον καὶ τὸ δρώμενον ἅπαν, ἐν τῷ αὐτῷ σημείῳ τοῦ ἐνόπτρου τὸ αὐτὸ φαίνοιτ’ 15 ἂν μέρος την εμφάσεων εἰ 8ὲ κινοῖτο τὸ ἔνοπτρον καὶ τὸ δρώμενον εν τω αὐτῷ μεν άποστήματι πρὸς τὸ ὁρῶν καὶ ἡρεμοῦν, πρὸς ἄλληλα δὲ μήτε ἰσοταχῶς μηδ’ ἐν τῷ αὐτῷ ἀεὶ διαστήματι, αδύνατον
1 μέγιστος ών Ρ1 * μέγας Εχ : μέγιστος Εν.η : μέγιστος ών 6 Oc : μέσον ών ό ΟΙ: μέγιστος έΐναι Aid
α The text is uncertain and the meaning of μέγιστος κύκλος, “ gieatest circle,” doubtful. But by referring to the Milky
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theory is also manifestly impossible. For the Milky Way always remains stationary among the same constellations, and is clearly a greatest circle a : whereas the stars on which the sun does not shine change constantly as the sun changes its position. The Milky Way should therefore change with the sun’s change of position : but in fact no such change is observed. Besides, astronomical researches have now shown that the size of the sun is greater than that of the earth and that the stars are far farther away than the sun from the earth, just as the sun is farther than the moon from the earth : therefore the vertex of the cone formed by the rays of the sun will not fall very far from the earth, nor will the earth’s shadow (which we call night) reach the stars. The sun must therefore shine on all the stars, nor can the earth screen any of them from it.
There is still a third theory about the Milky Way. (3) a thud For some say that it is a reflection of our vision to the sun, just as a comet was supposed to be.b
But this too is an impossibility. For if the eye and the mirror and the whole of the object seen were at rest, the same part of the image would always appear at the same point in the mirror. But if mirror and object are m motion, keeping the same distance from the eye, which is at rest, but moving with different speeds and so not keeping the same distance from
Way as “ a (or “ the ”) greatest circle, ” Aristotle appears to mean that it lies on the outermost celestial sphere. The phrase occurs again at 346 a 17 and 346 b 6.
b Diels 42. 6. He attributes the theory to Hippocrates and Aeschylus. There seems no explicit independent evidence that it is theirs, but the words ώσπερ . . . κομήτην b 11-12 refer to their theory of comets (ch. 6, 2 (b)) and perhaps suggest that this theory of the Milky Way was theirs too.
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3451)	5	,
τὴν αυτήν ἔμφασιν ἐπὶ τοῦ αὐτοῦ εἶναι μέρους τοῦ ἐνόπτρου. τὰ δ’ ἐν τῷ τοῦ γάλακτος κύκλω φερό-20 μένα ἄστρα κινεῖται καὶ ὁ ἥλιος πρὸς ὃν ἡ ἀνάκλασις, μενόντων ημών, καὶ ομοίως και ίσον ιτ ρος ἡμᾶς ἀπέχοντα, αυτών 8’ οὐκ ἴσον ὁτε μὲν γὰρ μέσων νυκτών ὁ δελφὶς ἐπιτέλλει, ὁτὲ δὲ ἕωθεν, τὰ δὲ μόρια του γάλακτος τα αυτά μένει εν ἑκάστῳ. 23 καίτοι ούκ ἔδει, εἰ ἧν ἔμφασις, ἀλλὰ μὴ ἐν αὐτοῖς τι ἧν τοῦτο τὸ πάθος τοῖς τόποις.
Ἕτι δὲ νύκτωρ ἐν ὕδατι καὶ τοῖς τοιοὑτοις ἐνόπ-τροις τὸ μὲν γάλα ἐμφαίνεται θεωροῦσι, τὸ δὲ τὴν ὅψιν ἀνακλᾶσθαι πρὸς τὸν ἥλιον πῶς δυνατόν;
'Ότι μὲν οὖν οὔτε ὁδὸς τῶν πλανητών οὐδενὸς οὔτε φῶς ἐστι τῶν μὴ ὁρωμένων άστρων οὔτ’ 30 ἀνάκλασις, ἐκ τούτων φανερόν. σχεδὸν δὲ ταῦτ’ ἐστὶν μόνον τὰ μέχρι τοῦ νῦν παραδεδομένα παρά τῶν άλλων.
Ἠμεῖς δὲ λέγωμεν ἀναλαβόντες τὴν ὑποκειμένην ἀρχὴν η μιν. εἴρηται γὰρ πρότερον ὅτι τὸ ἔσχατον τοῦ λεγομένου ἀέρος δύναμιν ἔχει πυρὸς, ὥστε τῇ κινήσει διακρινομένου του ἀέρος άποκρίνεσθαι τοι-35 αὕτη ν σύστασιν οἵαν καὶ τοὺς κομήτας αστέρας είναι φαμεν. τοιοῦτον δὴ δεῖ νοῆσαι γιγνόμενον ὅπερ ἐπ’ 346 a εκείνων, ὅταν μὴ αὐτὴ καθ’ αυτήν γένηται ἡ τοι-αύτη ἔκκρισις, ἀλλ’ ὑπό τινος τῶν άστρων ή τῶν ἐνδεδεμένων ἢ τῶν πλανώ μενών τότε γὰρ οὗτοι φαίνονται κομήται διά τὸ παρακολουθεΐν αυτών τῆ
α Which is close to the Milky Way. b Alex. 40. 16 and Phil. 108 αᾶ ?oc. explain this to mean that the double reflection that would be necessary is impossible at such a distance. c 340 b 4 f., 341 b 6 f.
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each other, it is impossible for the same image to remain in the same part of the mirror. But the stars whose course lies through the circle of the Milky Way are in motion, and so also is the sun from which the reflection comes. And while their distances from us, who are at rest, remain constant and equal, their distances from each other vary: for the Dolphin α sometimes rises at midnight, sometimes at dawn.
But the constitution of the Milky Way remains the same in each case. But this should not be so if it were a reflection and not a characteristic of the region.
Besides, we can see the Milky Way reflected at night in water and similar reflecting surfaces : but how can our sight in these circumstances be reflected to the sun ? b
This shows clearly enough that the Milky Way is not the path of one of the planets, nor the light of stars unlit by the sun, nor a reflection : and these are more or less the only views on the subject previously put forward.
Let us now recall the first principle we have laid Aristotle’s down and then proceed to give our own explanation own view of the matter. We have previously said c that the outer part of what is commonly called air has the properties of fire, and that when the air is disintegrated by motion there is separated off a kind of mixture out of which, we maintain, comets are formed.*2 We must then suppose that the same thing happens here as when a comet is formed not by an independent formation of the requisite material but by one of the stars—either one of the fixed stars or one of the planets. For the stars then appear as comets because there accompanies their motion a
* 344 a 7 f.
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φορά ὥσπερ τῷ ἡλίῳ την τοιαύτην σύγκρισιν, ἀφ’ 5 ἧς διὰ την ἀνάκλασιν την άλω φαίνεσθαί φαμεν, ὅταν οὕτω τύχη κεκραμένος 6 αήρ δ δὴ καθ’ ἕνα συμβαίνει των αστέρων, τούτο δεῖ λαβεῖν γιγνό-μενον περί δλον τον ουρανόν καί την ἄνω φοράν ἅπασαν εύλογον γάρ, εἴπερ ἡ ἑνὸς άστρου κίνησις, καὶ την τῶν πάντων ποιεῖν τι τοιοῦτον καὶ ἐκρι-πίζειν αέρα τε καί διακρίνειν διὰ τὸ τοῦ κύκλου ίο μέγεθος,1 καὶ πρὸς τούτοις ἔτι καθ’ ον τόπον πυκνότατα καί πλεῖστα καὶ μέγιστα τυγχάνουσιν δντα των άστρων, ὁ μὲν οὖν των ζωδίων διὰ τὴν τοῦ ἡλίου φοράν καί την των πλανητών διαλύει την τοιαύτην σύστασιν* διόπερ οι πολλοί των κομητών ἐκτὸς γίγνονται των τροπικών, ετι δ’ οὔτε περὶ 15 τὸν ἥλιον οὔτε περὶ σελήνην γίγνεται κόμη· θᾶττον γὰρ διακρίνουσιν ή ώστε συστῆναι τοιαύτην σύγ-κρισιν. οὗτος δ’ ὁ κύκλος εν φ το γάλα φαίνεται τοῖς ὁρῶσιν, ὅ τε μέγιστος ών τυγχάνει καί rfj θέσει κείμενος ούτως ώστε πολύ τοὺς τροπικούς ὑπερβάλλειν. πρὸς δὲ τοὐτοις άστρων 6 τόπος 20 πλήρης έστϊν τῶν μεγίστων καί λαμπρότατων, καὶ ἔτι τῶν σποράδων κάλουμένων (τοῦτο δ* ἐστὶν καί τοΐς ομμασιν ἰδεῖν φανερόν), ὥστε διὰ ταῦτα συνεχώς καὶ ἀεὶ ταύτην πάσαν άθροίζεσθαι την σύγ-κρισιν. σημεῖον δέ· καὶ γὰρ αὐτοῦ τοῦ κύκλου πλέον το φῶς ἐστιν ἐν θατέρῳ ή μι κυκλίω τ φ τὸ
1 ἀἐρα . . μέγεθος om. J E 33) : (in voc. έκριπίζειν cadil PI) : post μέγεθος Κάνάγκη τοίνυν των αὐτών μεγίστων κύκλων μάλιστα την μέλλονσαν τούτο ποιήσειν φοράν . . χρἡ yap τούτο, ινα πολλἡ κίνησις fj διά τό μέγεθος γιγνομένη /cal πλείονα την εξαψιν ποίηση > Fobes, praebet ΟΙ: om. codd.
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formation similar to that which follows the sun and causes, so we maintain, the appearance of a halo when the constitution of the air is suitable. We must assume then that what happens to one of the stars happens to the whole heaven and the whole upper motion. For it is reasonable to suppose that, if the motion of a single star can produce this effect and set the air on fire or disintegrate it because of the size of the circle/ the movement of all the stars can do so too 6 ; and especially in a region in which the stars are thickest, most numerous and largest in size. In the zodiac circle any such mixture is dissolved because of the movement of the sun and the planets —and consequently the majority of comets fall outside the tropics Besides, no tail appears around the sun or moon because they dissolve any such mixture before it can form. But this circle in which the Milky Way appears to our eyes is the greatest circle and is so placed that it extends far beyond the tropics. And in addition the region is full of stars of greatest size and brilliance, and also of what are called scattered stars (you can see this clearly enough if you look). So for these reasons all this mixture always continues to gather there. A proof of this is the following : the light of the circle itself is stronger in that half of it in which the Milky Way is double,
0 Cf. 345 a 7.
b As they stand the words inseited by Fobes do not construe easily, if at all: as he indicates, there is a lacuna after φοράν. It seems that the words might be a gloss on δια τἀ του κύκλον μέγεθος, meaning roughly “ The circle must be one of the gieatest ,* for thus its motion will be gieat because of its size, and the conflagration caused greater ”—a fairly intelligible comment. I have accordingly omitted them, but retained αέρα . . . μέγεθος with Fobes.
Χ»
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25 δίπλωμα ἔχοντι* ἐν τούτῳ γὰρ πλείω καὶ πυκνότερα ἐστιν ἄστρα ἣ ἐν θατέρῳ, ὡς οὐ δι* ἑτέραν τιν’ αἰτίαν γιγνομένου τοῦ φέγγους ἣ διὰ την των άστρων φοράν εἰ γὰρ ἔν τε τῷ κύκλω τούτῳ γίγ-νεται ἐν ῴ τὰ πλεῖστα Κεῖται τῶν άστρων, καὶ αὐτοῦ τοῦ κύκλου1 ἐν ῴ μάλλον φαίνεται κατα-so πεπυκνῶσθαι καὶ μεγέθει καὶ πλήθει αστέρων, ταύτην εἰκὸς ὑπολαβεῖν οίκειοτάτην αιτίαν εἶναι τοῦ πάθους.
Θεωρεἴσθω δ’ ὅ τε κύκλος και τα εν αὐτῷ άστρα ἐκ τῆς υπογραφής. τοὺς δὲ σποράδας καλούμενους οὕτω μεν εἰς την σφαίραν ου κ ἔσται τάξαι διὰ τὸ μηδεμίαν διὰ τέλους ἔχειν φανερὰν έκαστον θεσιν, 35 εἰς δὲ τὸν ουρανόν ἀναβλέπουσίν ἐστι δῆλον εν μόνω γὰρ τούτῳ τῶν κύκλων τα μεταξύ πλήρη τοιούτων αστέρων ἐστίν, ἐν δὲ τοῖς ἄλλοις διαλείπει 346b φανερῶς, ὥστ’ εἴπερ καὶ περὶ τοῦ φαίνεσθαι κομήτας ἀποδεχόμεθα τὴν αιτίαν ως εἰρημένην μετρίως, καὶ περί τον γάλακτος τον αυτόν ὑποληπτέον τρόπον ἔχειν ὃ γὰρ ἐκεῖ περὶ ἕνα ἐστὶν 5 πάθος ἡ κόμη, τούτο περί κύκλον τινα συμβαίνει γίγνεσθαι τὸ αὐτό, καὶ εστιν τὸ γάλα, ὡς εἰπεῖν οἶον ὁριζόμενον, ἡ τοῦ μεγίστου διὰ τὴν εκκρισιν κύκλον κόμη.
(Διὸ καθάπερ πρότερον εϊπομεν, οὐ πολλοί οὐδὲ πολλάκις γίγνονται κομήται, διὰ τὸ συνεχώς ἀπο-
1 post κύκλον fortasse πάλιν πλεῖον γίνεται scribenda: praebet Αρ (43. 4. 5).
α If the words from Alex, are inserted the translation would read “ and again it is stronger in that segment.” The sense remains substantially the same in either ease.
66
METEGROLOGICA. I. vm
and in this half the stars are greater in number and density than in tlie other, which indicates that the cause of the light is none other than the movement of the stars : for if the Milky Way lies on the circle in which are the greatest number of stars, and a in that segment of the circle in which the stars appear to be of a greater density and size, it is reasonable to assume that this is the most likely cause of the phenomenon.
The circle and the stars in it can be seen on the diagram.6 It is not possible to mark the so-called scattered stars on the sphere in the same way because none of them has a clear permanent position : but they are clear enough to anyone who looks up at the sky. For in this one alone of the circles the intervening spaces are full of stars of this sort, in the others they are clearly absent. So that if the cause of the appearance of comets given above is accepted as reasonable, it is to be assumed that something similar holds good fox* the Milky Way: for that which produces the tail in a single star affects a whole circle in the same way, so that the Milky Way might perhaps be defined as the tail of the greatest circle produced by the material formation we have described.
(For this reason, as we have said before/ comets ^2Lmets occur neither often nor in large numbers, because freanent*> the requisite formation of material has been and
b Aristotle’s extant works are lecture-notes, or were written to be used in close conjunction with the teaching woik in the Lyceum. References like the present are to diagrams displayed on the walls of the lecture-room ; 1. S3 suggests that it also contained a celestial globe. Of. Jackson, /, Ph. xxxv. pp. 191 if.
0 345 a 8 above.
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κεκρἴσθαι καὶ ἀποκρίνεσθαι καθ’ ἑκάστην περίοδον 10 εἰς τοῦτον τὸν τόπον αἰεὶ την τοιαύτην συστασιν.) Περὶ μὲν οὖν τῶν γιγνομένων ἐν τῷ περὶ την γην κοσμώ τῷ συνεχεῖ ταῖς φοραῖς εἴρηται, περί τε τῆς δια Βρόμης των άστρων καί της έκπιμπρα-μένης φλογός, ἔτι δὲ περί τε κομητών καί του καλούμενου γάλακτος· σχεδόν γάρ εἰσιν τοσαῦτα 15 τὰ πάθη τὰ φαινόμενα περί τον τόπον τούτον.
CHAPTER IX
ARGUMENT
ΤΛε /ower atmosphere, the sphere of water and air below the sphere of fire (346 b 16-20). moisture on the earth's surface is evaporated by the sun * to/ion ιί mes ifito the atmosphere it is cooled again, condenses and falls as rain (346 b 20-31). C/oud condensed vapour, umi ίΛε residue of cloud
346 b 16 Περὶ δὲ τοῦ τῆ θέσει μεν δεύτερον τόπου μετά τοῦτον, πρώτον δὲ περὶ την γην, λέγω μεν* οὖτος γὰρ κοινός νδατος τε τόπος καὶ ἀέρος καὶ τῶν σνμβαινόντων περί την ἄνω γένεσιν αὐτοῦ, λη-[20 πτέον δὲ καὶ τούτων τὰς ἀρχὰς καὶ τὰς αίτιας πάντων ομοίως,
Ἠ μεν οὖν ὡς κινούσα καί κυρία και πρώτη των αρχών ο κύκλος ἐστίν, ἐν ᾤ φανερῶς ἡ τοῦ ἡλίου φορὰ διακρίνουσα καί συγκρίνονσα τω γίγνεσθαι πλησίον η πορρώτερον αιτία τής γενέσεως καί της φθοράς ἐστι. μενουσης δὲ τής γῆς, τὸ περὶ 25 αυτήν υγρόν υπό τῶν ακτινών καί υπό τής άλλης τής άνωθεν θερμότητος άτμιδονμενον φέρεται άνω·
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continues to be separated off and collected at each revolution of the heavens into this region.)
This completes our account of the phenomena in the region of the terrestrial world which is continuous with the heavenly motions ; that is, shooting stars and burning flames, comets and the so-called Milky Way—for these are practically all the phenomena which characterize that region.
CHAPTER IX argument (icontinued,)
(346 b 32-33). The process vanes with the sun's course tn the ecliptic, evaporation being greater m summer, rainfall in wmter (346 b 35—347 a 8). (Difference of drizzle and ram (347 a 8-12).)
Let us next deal with the region winch lies second beneath the celestial and first above the earth. This region is the joint province of water and air, and of the various phenomena which accompany the formation of water a above the earth. And we must deal with their principles and causes also.
The efficient, controlling and first cause is the circle Rain, of the sun’s revolution.* For it is evident that as it approaches or recedes the sun produces dissolution and composition and is thus the cause of generation and destruction. The earth is at rest, and the moisture about it is evaporated by the sun’s rays and the other heat from above and rises upwards · but when the
a αύτοΰ 1. 19 must refer to water i so O.T. and Ideler ι. p. 423.	b Cf. ch. 2 above ; De Gen, et Gorr. in 10.
69
ARISTOTLE
dlv M	3\	/	Λ	j	f
τῆς δὲ θερμότητος απολιπουσης τῆς αναγουσης αὐτό, καὶ τῆς μὲν διασκεδαννυμένης πρὸς τὸν ἄνω τόπον, τῆς δὲ καὶ σβεννυμένης διά τὸ μετεωρίζεσθαι πορρώτερον εἰς τὸν ὑπὲρ τῆς γῆς ἀέρα, συνίσταται 30 πάλιν ἡ ἀτμὶς ψυχόμενη διά τε τὴν ἀπόλειψιν τοῦ θερμού καὶ τὸν τόπον, καὶ γίγνεται ὕδωρ ἐξ ἀέρος· γενόμενον δὲ πάλιν φέρεται πρὸς τὴν γῆν. ἔστι δ’ ἡ μὲν ἐξ ὕδατος ἀναθυμίασις ἀτμίς, ἡ δ’ ἐξ ἀέρος εἰς ὕδωρ νέφος* ομίχλη δὲ νεφέλης περίττωμα τῆς εἰς ὕδωρ συγκρἴσεως. διὸ σημεῖον μᾶλλον ἐστιν 35 εὐδίας ἢ ὑδάτων οἷον γάρ ἐστιν ἡ ομίχλη νεφέλη ἄγονος.
Γίγνεται δὲ κύκλος οὗτος μιμούμενος τὸν τοῦ ἡλίου 347 a κύκλον* ἅμα γὰρ ἐκεῖνος εἰς τὰ πλάγια μεταβάλλει καὶ οὗτος ἄνω καὶ κάτω. δεῖ 8ὲ νοῆσαι τοῦτον ὥσπερ ποταμόν ρόοντα κύκλω ἄνω καὶ κάτω, κοινόν ἀέρος καὶ ὕδατος· πλησίον μὲν γὰρ οντος τοῦ ἡλίου ὁ τῆς ἀτμίδος ἄνω ρεῖ ποταμός, ἀφιστα-5 μόνου δὲ ὁ τοῦ ὕδατος κάτω. καὶ τους’ ἐνδελεχὲς ἐθέλει γίγνεσθαι κατά γε την τάξιν* ὥστ’ εἴπερ ῄνίττοντο τον ωκεανόν οἱ πρότερον, τάχ’ ἂν τούτον τον ποταμόν λέγοιεν τὸν κύκλω ρόοντα περὶ την γην.
Ἀναγομἐνου δὲ τοῦ ὑγροῦ αἰεὶ διὰ τὴν τοῦ θερμοῦ δύναμιν καὶ πάλιν φ€ρο μόνου κάτω διὰ τὴν ψύξιν ίο πρὸς την γην, οἰκείως1 τὰ ονόματα τοΐς πάθεσιν Κεῖται καί τισιν διαφοραῖς αυτών · ὅταν μὲν γὰρ κατά μικρά φόρηται, ψακάδες, ὅταν δὲ κατά μείζω μόρια, ὑετὸς κάλεῖται.
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heat which caused it to rise leaves it, some being dispersed into the upper region, some being quenched by rising so high into the air above the earth, the vapour cools and condenses again as a result of the loss of heat and the height and turns from air into water : and having become water falls again onto the earth a The exhalation from water is vapour; the Cloud and formation of water from air produces cloud. Mist is the residue of the condensation of air into water, and is therefore a sign of fine weather rather than of ram ; for mist is as it were unproductive cloud.6
This cycle of changes reflects the sun’s annual Winter and movement: for the moisture rises and falls as the Sunamer* sun moves in the ecliptic. One should think of it as a river with a circular course, which rises and falls and is composed of a mixture of water and air. For when the sun is near the stream of vapour rises, when it recedes it falls again. And in this order the cycle continues indefinitely. And if there is any hidden meaning in the “ river of Ocean ” of the ancients, they may well have meant this river which flows in a circle round the earth.
Moisture then is always made to nse by heat and Drtizle to fall again to the earth by cold; and there are and B,ain' appropriate names for these processes and for some of their sub-species—for instance when water falls in small drops it is called drizzle, when in larger drops, rain.
® Of. 359 b 34 ff.
b Vapour condenses into cloud, which subsequently falls as rain. Mist is what is left over in the process of condensation ; it is therefore “ unproductive ” in the sense that it will not produce rain, and is thus a sign of fine weather. 1
1 δἐ post οίκζίως coll. Thurot, qui αναγόμενου . . . γῆν cum antecedentibus coniungit.
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CHAPTER X
ARGUMENT
Dew and hoar frost are due to 7noisture which has evaporated during the day, but has not risen far and falls ogam when cooled at night. When the vapour freezes before condensing the result is hoar frost, when it condenses the result
a 13 Ἐκ δὲ τοῦ καθ’ ημέραν ἀτμίζοντος ὅσον ἂν μὴ μετεωρισθῇ δι* ὀλιγότητα τοῦ ἀνάγοντος αὐτὸ 15 πυρὸς πρὸς τὸ ἄναγόμενον ὕδωρ, πάλιν καταφερό-μενον ὅταν ψεχθῇ νύκτωρ, καλεῖται δρόσος καὶ πάχνη, ττ άχνη μὲν ὅταν ἡ ἀτμὶς παγῇ πρὶν εις ύδωρ συγκριθῆναι πάλιν (γίγνεται δὲ χειμῶνος, και μάλλον ἐν τοῖς χειμερινοῖς τόποις), δρόσος δ’ ὅταν συγκριθῇ εἰς ὕδωρ ἡ ἀτμίς, καὶ μήθ’ οὐτως εχῃ η 20 ἀλέα ὥστε ξηρᾶναι τὸ ἀναχθέν, μήθ’ οὕτω ψύχος ὥστε παγῆναι τὴν ἀτμίδα αὐτὴν διὰ το η τον τοπον ἀλεεινότερον ἣ τὴν ὥραν εἶναι * γίγνεται γὰρ μᾶλλον ἡ δρόσος ἐν εὐδίᾳ καὶ ἐν τοῖς εὐδιεινοτέροις τόποις, ἡ δὲ πάχνη, καθάπερ εἴρηται, τουναντίον· δῆλον 25 γὰρ ὡς ἡ ἀτμὶς θερμότερου ὕδατος (ἔχει γὰρ το ἀνάγον ἔτι πῦρ), ὥστε πλείονος ψυχρότητος αὐτὴν πῆξαι. γίγνεται δ* ἄμφω αίθριας τε καὶ νηνεμίας* οὔτε γὰρ ἀναχθήσεται μὴ οϋσης αἰθρίας, ούτε συστῆναι δύναιτ’ ἂν ανέμου πνέοντος.
Σημεῖον δ’ ὅτι γίγνεται ταῦτα διὰ το μη ττορρω μετεωρίζεσθ αι την ἀτμίδ α· ἐν γὰρ τοῖς ὄρεσιν οὐ 80 γίγνεται πάχνη, αίτια δὲ μία μὲν αυτή, οτι αν-άγεται ἐκ τῶν κοίλων και ἐφύδρων τόπων, ώστε καθάπερ φορτίον φέρονσα πλέον ἡ ἀνάγουσα θερμό-72
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CHAPTER Χ argument (continued)
is dew. Dew forms m warm and fine weather, frost m cold and clear (347 a 13-28). A proof that they are so caused is that hoar frost does not form on mountains : reasons for this (347 a 29-35). Conditions m which dew forms (347 a 35-b 11).
Any moisture evaporated during the day that does not Cause of rise far because the amount of the fire raising it com- froltand pared to the amount of water that is being raised is small, falls again when it is chilled during the night and is called dew or hoar frost. It is hoar frost when the evaporation is frozen before it has condensed into water again ; this happens in winter, and more readily in wintry places than elsewhere. It is dew when the vapour has condensed into water and the heat is not so great as to dry up the moistuie that has risen nor the cold so intense as to freeze the vapour, either because the district or the season is too warm. Dew tends to form rather in fair weather and mild districts; hoar frost, as said, under opposite conditions. For it is obvious that vapour is warmer than water, as it still contains the fire that caused it to rise, and so needs more cold to freeze it Both dew and hoar frost form in clear calm weather : no moisture will rise except in clear weather, and no condensation is possible in a wind.
A proof that they are due to the vapour not rising a proof very far is that no hoar frost is formed on mountains.
There are two reasons for this : firstly, that vapour rises from hollow, damp places, so that the heat which is causing it to rise is unable, as if it were carrying
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της ἢ καθ’ ἑαυτὴν οὐ δύναται μετεωρίζειν ἐπὶ
πολὺν τόπον αὐτὸ τοῦ όψους, ἀλλ’ ἐγγὺς ἀφίησι πάλιν* ἑτέρα δ’ ὅτι καὶ ρεῖ μάλιστα ὁ ἀὴρ ῥᾴων 35 ἐν τοῖς ὑψηλοῖς, ὃς διαλύει τὴν σύστασιν τὴν τοι-αύτην.
Γίγνεται δ’ ἡ δρόσος πανταχοῦ νοτίοις, οὐ βο-ρείοις, πλὴν ἐν τῷ Πόντῳ. ἐκεῖ δὲ τοὐναντίον 347 b βορείοις μὲν γὰρ γίγνεται, νοτίοις δ’ οὐ γίγνεται. αίτιον δ’ ὁμοίως ὥσπερ ὅτι εὐδίως μὲν γίγνεται, χειμῶνος δ’ οὔ· ὁ μὲν γὰρ νότος εὐδίαν ποιεῖ, ὁ δὲ βορέας χειμῶνα· ψυχρὸς γάρ, ὥστ’ ἐκ τοῦ χειμῶνος τῆς ἀναθυμιάσεως σβέννυσι τὴν θερμότητα, ἐν 5 δὲ τῷ Πόντῳ ὁ μὲν νότος οὐχ όντως ποιεῖ εὐδίαν ὥστε γίγνεσθαι ἀτμίδα, ὁ δὲ βορέας διά τὴν ψυχρότητα ἀντιπεριιστὰς τὸ θερμόν αθροίζει, ὥστε πλέον άτμίζει μάλλον, πολλάκις δὲ τοῦτο καὶ ἐν τοῖς ἔξω τόποις ἰδεῖν γιγνόμενον ἔστιν* άτμίζει γὰρ τὰ φρέατα βορείοις μάλλον ἢ νοτίοις· ἀλλὰ τὰ μεν ίο βόρεια σβέννυσιν πριν συστῆναί τι πλῆθος, ἐν δὲ τοῖς νοτίοις ἐᾶται ἀθροίζεσθαι ἡ ἀναθυμίασις.
Αὐτὸ δὲ τὸ ὕδωρ οὐ πήγνυται, καθάπερ ἐν τῷ περὶ τὰ νέφη τόπῳ*
e Ο/. above, ch. 3, 340 b 33 if. and note αᾶ Zoe. b On άντΜτεραστάναι c/. ch. 12, note 6 on p. 82 below. Here it means to “ surround and compress,” the “ compress ” being repeated m αθροίζει.
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a burden too heavy for it, to lift it to a great height, but lets it fall again while still close to the earth Secondly, that the flow of air is especially strong at great heights and this dissolves a formation of this kind.®
Dew is formed by south winds, and not by north, everywhere except in Pont us. There the opposite is true, for it is produced there by north winds and not by south. The cause is the same as that which makes it form in mild weather and not m wintry; for the south wind brings mild weather, -while the north wind, being cold, brings wintry weather, by which the heat of the exhalation is quenched. But in Pontus the south wind does not make the weather mild enough to produce vapour : while the north wind, because it is cold, surrounds b and compresses the heat and so causes more evaporation. This is a thing which it is often possible to observe happening in places outside Pontus. For instance, wells give off vapour in north winds rather than m south ; but the north winds quench the heat before any quantity of it has collected, while the south winds allow the exhalation to accumulate.0
The water formed from vapour does not freeze on the earth as it does in the region of the clouds.**
0 And so, except m Pontus, dew forms in south winds and not in north.
a The point of this sentence, which the next chapter elaborates, is that while to dew and frost on the earth there correspond rain and snow in the clouds, there is nothing on the earth to correspond to hail. As Ideler i. p. 432 notes, the sentence comes rather awkwardly at the end of this chapter and might be better placed at the beginning of the next; but I have kept the conventional chapter division to avoid confusion.
Conditions of formation of dew
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CHAPTER XI
ARGUMENT
From the clouds there fall as a result of refrigeration ram, snow and hail. Ram and snow correspond to dew and frost respectively, are due to similar causes and differ only in degree · ram is due to the condensation of a large quantity
347 b 12 Ἐκεῖθεν yap τρία φοίτα σώματα συνιστάμενα διὰ την ψύξιν, ὕδωρ καὶ χιών καὶ χάλαζα, τούτων δὲ 15 τὰ μὲν δύο ἀνάλογον καὶ διά τὰς αὐτὸς αίτιας γίγνεται τοῖς κάτω, διαφεροντα τω μάλλον και ἧττον καὶ πλήθει καὶ ὀλιγότητι· χιών γὰρ καὶ πάχνη τα ὐτόν, καὶ ὑετὸς καὶ δρόσος, ἀλλὰ τὸ μὲν πολὺ τὸ δ’ ολίγον, ὁ μὲν γὰρ ὑετὸς ἐκ πολλής ἀτμίδος γίγνεται ψυχόμενης* τούτου δ’ αίτιον 6 τε 20 τόπος πολύς καί 6 χρόνος ὥν, ἐν ᾤ συλλέγεται καὶ ἐξ οὖ. τὸ δ’ ολίγον ἡ δρόσος· ἐφήμερος γὰρ ἡ σύστασις καὶ ὁ τόπος μικρός · δηλοῖ τε ἥ τε γένεσις οὖσα ταχεῖα καὶ βραχύ τὸ πλήθος. ομοίως δὲ καὶ πάχνη καί χιών όταν γὰρ παγῇ τὸ νέφος, χιών ἐστιν, ὅταν δ’ ἡ ἀτμίς, πάχνη, διὸ ἣ ώρας η χωράς 25 ἐστὶν σημεῖον ψύχρας· οὐ γὰρ ἂν ἐπήγνυτο ἔτι πολλής ἐνούσης θερμότητος, εἰ μη ἐπεκράτει τὸ ψύχος· ἐν γὰρ τω νέφει ἔτι ἔνεστιν πολὺ θερμόν το υπόλοιπον του ἐξατμίσαντος ἐκ τῆς γῆς τὸ ὑγρὸν,1 Χάλαζα δ’ ἐκεῖ μὲν γίγνεται, ἐν δὲ τῷ πλησίον τής γῆς ἀτμίζοντι τοῦτ’ ἐκλείπει* καθάπερ γαρ ει-so πομεν, ὡς μὲν ἐκεῖ χιών, ἐνταῦθα γίγνεται πάχνη, ὡς δ’ ἐκεῖ ὑετὸς, ενταύθα δρόσος · ὡς δ’ ἐκεῖ χάλαζα,
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CHAPTER XI argument (continued)
of vapour, dew of a small quantity, snow is frozen cloud, as frost is frozen vapour (347 b 12-28). But there is no analogy on the earth itself to hail (347 b 28-33).
For from the clouds there fall three bodies formed by refrigeration, water, snow and hail. Two of these correspond to and are due to the same causes as dew and frost on the earth, differing from them only in degree and amount. For snow is the same as frost, rain the same as dew, there being a merely quantitative difference between them For rain is the result of the cooling of a large body of vapour, which owes its quantity to the length of time during which and the size of space in which it collects Dew, on the other hand, is produced by small quantities of vapour, which collect for a day only and over a small area, as is shown by the rapidity with which it forms and its scanty quantity. The same is true of hoar frost and snow . when cloud freezes snow is produced, when vapour, hoar frost. So snow is a sign of a cold season or a cold country. For the cloud would not have frozen, since it still contains much heat, unless the cold predominated : for a good deal of the heat which caused the moisture to evaporate from the earth is still left in the cloud.
Hail forms at higher levels, but there is nothing to correspond to it in the evaporation close to the earth : for as we have said, snow above corresponds to frost below, rain above to dew below but there 1
1 υγρόν πυράς Eret* Fobes ϊ πυράς om. Εχ F Ap O.T.
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ἐνταῦθα οὐκ ἀνταποδίδωσι τὸ ὅμοιον, τὸ δ’ αἴτιον εἰποῦσι περὶ χαλάζης ἔσται δῆλον.
CHAPTER XII
ARGUMENT
Hew/. Α Difficulties. (1) £ῖοἶί is ice : yet hailstorms are commonest m spring and summer, i.e. iw warn weather. (2) How? does ίΛβ necessary water remain m the air long enough to he frozen (347 b 34—348 a 14) ? B. Anaxagoras's view. Hail is due to cloud being forced into the upper atmosphere and there frozen (348 a 14-20). Criticisms (348 a 20-b 2). C. Aristotle's own view. Heat and cold react on one another. When cold is compressed by heat surrounding it, it may (a) cause heavy ram or (b), when the compression is greater and the consequent refrigeration quicker, cause hail. The nearer
347 b 34 Δεῖ δὲ λαβεῖν ἅμα καὶ τὰ συμβαινοντα περὶ τὴν 35 γένεσιν αὐτῆς, τά τε μὴ πλανῶντα καὶ τὰ δοκοῦντ’ εἶναι παράλογα.
Ἕστι μὲν γὰρ ἡ χάλαζα κρύσταλλος, πήγνυται δὲ τὸ ὕδωρ τοῦ χειμῶνος· αἱ δὲ χάλαζαι γίγνονται 348 a ἔαρος μὲν καὶ μετοπώρου μάλιστα, εἶτα δὲ καὶ τῆς οπώρας, χειμῶνος ο ὀλιγάκις, καὶ ὅταν ἦττον ἦ ψύχος, καί ὅλως δὲ γίγνονται χάλαζαι μὲν ἐν τοῖς εὐδιεινοτέροις τόποις, αἱ δὲ χιόνες ἐν τοῖς ψυχροτέροις.
5	*'Ατοπον δὲ καὶ τὸ πήγνυσθαι ὕδωρ ἐν τῷ ἄνω
τόπῳ· οὔτε γὰρ παγῆναι δυνατὸν πρὶν γενέσθαι ὕδωρ, οὔτε τὸ ὕδωρ οὐδένα χρόνον οἷόν τε μένειν μετέωρον ον. άλλα μήν οὐδ’ ώσπερ αἱ ψακάδες ἄνω μὲν ὀχοῦνται διὰ μικρότητα, ἐνδιατρίψασαι 8’ 78
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is no analogous phenomenon below to correspond to hail above. The reason for this will become clear when we have dealt with hail.
CHAPTER XII argument (continued)
the earth and the more intense the refrigeration, the heavier the ram and the larger the hailstones. Hail is more frequent in spring and autumn because there is more moisture in the air at these seasons (348 b 2-30). Refrigeration takes place more quickly if the water is warmed first (so had mil form more easily in warm weather) (348 b 30--349 a 4).
This is also the reason for the violent summer rainfalls in Arabia and Aethiopia (349 a 4-9). So much for ram, dew, snow, frost and hail (349 a 9-11).
In considering the process by which hail is produced, we must take into account both facts whose interpretation is straightforward and those which appear to be inexplicable.
(1)	Hail is ice, and water freezes in the winter: A. Diffi* yet hailstorms are commonest in spring and autumn,cuIttes rather less common at the end of the summer, and
rare in winter when they only occur when it is not very cold. And, in general, hailstorms occur in milder districts, snowstorms in colder.
(2)	It is also odd that water should freeze in the upper region ; for it cannot freeze before it becomes water, and yet having become water it cannot remain suspended in the air for any length of time. Nor can we maintain that just as drops of water ride aloft because of their minuteness and rest on the
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348 a
ἐπὶ τοῦ ἀέρος, ώσπερ καὶ ἐπὶ τοῦ ὕδατος γῆ καὶ 10 χρυσὸς διὰ μικρομέρειαν πολλάκις ἐπιπλέουσιν, οὕτως ἐπὶ τοῦ ἀέρος τὸ ὕδωρ, συνελθόντων δὲ πολλῶν μικρών μεγάλαι καταφέρονται ψακάδες· τοῦτο γὰρ οὐκ ἐνδέχεται γενέσθαι ἐπὶ τῆς χαλάζης· οὐ γὰρ συμφύεται τὰ πεπηγότα ὥσπερ τὰ ὑγρά. δῆλον οὖν ὅτι ἄνω τοσοὐτον ὕδωρ ἔμεινεν* οὐ γὰρ ἂν ἐπάγη τοσοῦτον.
15 Τοῖς μὲν οὖν δοκεῖ τοῦ πάθους αἴτιον εἶναι τούτου καὶ τῆς γενέσεως, ὅταν ἀπωσθῇ τὸ νέφος εἰς τον ἄνω τόπον μάλλον ὄντα ψυχρὸν διὰ τὸ λήγειν ἐκεῖ τὰς ἀπὸ τῆς γῆς τῶν ακτινών ἀνακλάσεις, ἐλθὸν δ’ ἐκεῖ πήγνυσθαι τὸ ὕδωρ* διὸ καὶ θέρους μάλλον και ἐν ταῖς ἀλεειναῖς χώραις γίγνεσθαι τὰς χάλάζας, 20 ὅτι ἐπὶ πλέον το θερμόν ἀνωθεῖ ἀπὸ τῆς γῆς τὰς νεφέλας, συμβαίνει δ’ ἐν τοῖς σφόδρα ὑψηλοῖς ήκιστα γίγνεσθαι χάλαζαν καίτοι ἔδει, ώσπερ καί τὴν χιόνα ὁρῶμεν ἐπὶ τοῖς ὑψηλοῖς μάλιστα γιγνο-μένην. ἔτι δὲ πολλάκις ὦπται νέφη φερόμενα συν 25 ψόφῳ πολλῷ παρ’ αὐτὴν την γην, ώστε φοβερόν είναι τοῖς άκουουσιν και όρώσιν ὡς ἐσομένου τινος μείζονος. ὁτὲ δὲ καὶ ἄνευ ψόφου τοιούτων ὀφθέν-των νεφών χάλαζα γίγνεται πολλή καί τὸ μέγεθος άπιστος, καὶ τοῖς σχήμασιν οὐ στρογγυλή, διὰ το μὴ πολὺν χρόνον γίγνεσθαι την φοράν αὐτῆς ὡς 80 πλησίον της πήξεως γενομένης της γης, ἄλλ’ οὐχ ώσπερ εκείνοι φασιν. ἀλλὰ μὴν άναγκαΐον ὑπο τοῦ μάλιστ’ αίτιου της πήξεως μεγάλας γίγνεσθαι χαλάζας* κρύσταλλος γὰρ ἡ χάλαζα, καὶ τοῦτο παντὶ δῆλον, μεγάλαι δ’ εἰσὶν αἱ τοῖς σχήμασιν
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air, like minute particles of earth or gold that often float on water, so here the water floats on the air till a number of the small drops coalesce to form the large drops that fall. This cannot take place in the case of hail, because frozen drops cannot coalesce like liquid ones. Clearly then drops of water of the requisite size must have been suspended in the air : otherwise their size when frozen, could not have been so large.
Some a then think that the cause of the origin of B· Anax hail is as follows : when a cloud is forced up into the m&w?3 upper region where the temperature is lower because reflection of the sun’s rays from the earth does not reach it,b the water when it gets there is frozen * and so hailstorms occur more often in summer and in warm districts because the heat forces the clouds up farther from the earth. But (1) in the very high places hail falls very infrequently; but on their theory this should not be so, for we can see that snow falls mostly in high places (2) Clouds have often been seen swept along with a great noise close to the earth, and have struck fear into those that heard and saw them as portents of some greater catastrophe But sometimes, when such clouds have been seen without any accompanying noise, hail falls in great quantities and the stones are of an incredible size, and irregular in shape ; the reason being that they have not had long to fall because they were frozen close to the earth, and not, as the theory we are criticizing maintains, far above it. (3) Moreover, large hailstones must be formed by an intense cause of freezing: for it is obvious to everyone that hail is ice. But hail-
0 Anaxagoras, as Aristotle tells us at b 12 below : Diels 59 A 85.	* Of: 340 a 27 ff.
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stones that are not rounded in shape are large in size, which is a proof that they have frozen close to the earth : for stones which fall farther are worn down in the course of their fall and so become round in shape and smaller in size.0
It is clear then that the freezing does not take place because the cloud is forced up into the cold upper region.
Now we know that hot and cold have a mutual 0. Aiis-reaction b on one another (which is the reason why ^w? OWD subterranean places are cold in hot weather and warm in frosty weather). This reaction we must suppose heat and takes place in the upper region, so that in warmer ^^ethe seasons the cold is concentrated within by the surrounding heat. This sometimes causes a rapid foraia-
Examples fiom elsewheie are, verb Problems 909 a 23, 936 b 16, 943 all; noun Problems 867 b 32, De Somn. 457 b 2,
458 a 27 (sleep due to a concentration (cf. συν^ωσμενη 458 a 10) of vital warmth by cold). There remains the use of the noun in the present passage SiS b 2* which L&S list under sense (2). At first sight this meaning seems to suit it better: yet twice in the next dozen lines the verb is used clearly in sense (1), and it is therefore more likely that the noun bears this sense too. The apparent ambiguity perhaps throws some light on the relation of the two senses. Substance a gives place to substance b (sense (2)): from this it is not a long step to think of a and & exercising a mutual reaction or repulsion (cf the O.T.’s “ recoil ” here). This explains the example which Αι istotle gives, that caves are warm m winter, cold in summer. For in winter the surrounding cold drives the heat underground, in summer vice versa: cf. Alex. 50. 23, where the meaning hovers instructively between mutual replacement (cf. ἀντιμε^ιστάμενον I. 26) and mutual repulsion.
Finally we get compression when a larger quantity of a (or b) drives together, as it were, and so compresses a smaller quantity of b (or σ). This is the ν ay hail is formed: compare the account of sleep in the De Somn. (sleep due to the vital warmth being driven together by cold).
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τητα ὁτὲ μὲν ταχὺ ὕδωρ ἐκ νέφους ποιεῖ1* διὸ καὶ αἱ ψακάδες πολὺ μείζους ἐν ταῖς ἀλεειναῖς γίγνονται ίο ἡμέραις ἣ ἐν τῷ χειμῶνι, καὶ ὕδατα λαβρότερα* λαβρότερα μὲν γὰρ λέγεται ὅταν ἀθροώτερα, ἀθροώ-τερα δὲ διὰ τὸ τάχος τῆς πυκνώσεως. (τούτο δὲ γίγνεται αὐτὸ τουναντίον ἣ ὡς Ἀναξαγόρας λέγει· ὁ μὲν γὰρ ὅταν εἰς τὸν ψυχρὸν ἀέρα ἐπανέλθῃ φησὶ 15 τούτο πάσχειν, ἡμεῖς δ’ ὅταν εἰς τὸν θερμὸν κατ-έλθῃ, καὶ μάλιστα όταν μάλισταἦ ὅταν δ’ ἔτι μᾶλλον ἀντιπεριστῇ ἐντὸς τὸ ψυχρὸν ὑπὸ τοῦ έξω θερμοῦ, ὕδωρ ποίησαν ἔπηξεν καὶ γίγνεται χάλαζα. συμβαίνει δὲ τοῦτο ὅταν θᾶττον ἦ ἡ πῆξις ἢ ἡ τοῦ ὕδατος φορὰ ἡ κάτω * εἰ γὰρ φέρεται μὲν ἐν τοσῷδε 20 χρόνῳ, ἡ δὲ ψυχρότης σφοδρά οὖσα ἐν ἐλάττονι ἔπηξεν, οὐδὲν κωλύει μετέωρον παγῆναι, εάν ἡ πῆξις ἐν ἐλάττονι γίγνηται χρόνῳ τῆς κάτω φοράς. καὶ ὅσῳ δ’ ἂν εγγύτερον και άθροωτέρα γένηται ἡ πῆξις, τά τε ὕδατα λαβρότερα γίγνεται καὶ αἱ ψακάδες καὶ αἱ χάλαζαι μείζους διὰ τὸ βραχὺν 25 φέρεσθαι τόπον. καὶ οὐ πυκναὶ αἱ ψακάδες αἱ μεγάλαι πίπτουσιν διὰ τὴν αὐτὴν αἰτίαν. ἧττον δὲ τοῦ θέρους γίγνεται ἢ ἔαρος καὶ μετοπώρου, μάλλον μέντοι ἢ χειμῶνος, ὅτι ξηρότερος 6 ἀὴρ τοῦ θέρους· ἐν δὲ τω ἔαρι ἔτι ὑγρός, ἐν δὲ τῷ μετ-οπώρῳ ἤδη υγραίνεται. γίγνονται δέ ποτε, καθ-30 άπερ εἴρηται, καὶ τῆς οπώρας χάλαζα ι διὰ την αὐτὴν αἰτίαν.
1 post ποιεῖ add. άτἐ δἐ χάλαζα Nm , άτἐ δἐ χάλα£αν Pc Ρ1Μ.
α “ Omit ὅτε δἐ χάλαζαν in 1. 8, with all the mss. except Ncorr ot€ μῖν is answered by ὅταν δ’ δ 15 below and the inter-84
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tion of water from cloud.® And for this reason you get larger raindrops on warm days than in winter and more violent rainfall—rainfall is said to be more violent when it is heavier, and a heavier rainfall is caused by rapidity of condensation. (The process is just the opposite of what Anaxagoras says it is. He says it takes place when cloud rises into the cold air : we say it takes place when cloud descends into the warm air and is most violent when the cloud descends farthest) Sometimes, on the other hand, the cold is even more concentrated within by the heat outside it, and freezes the water which it has produced, so forming hail This happens when the water freezes before it has time to fall. For if it takes a given time (ί1) to fall, but the cold being intense freezes it in a lesser time (f), there is nothing to prevent it freezing in the air, if the time (ί2) taken to freeze it is shorter than the time (ί1) of its fall. The nearer the earth and the more intense the freezing, the more violent the rainfall and the larger the drops or the hailstones because of the shortness of their fall. For the same reason b large raindrops do not fall thickly. Hail is rarer in the summer than in spring* or autumn, though commoner than m winter, because in summer the air is drier : but in spring it is still moist, in autumn it is beginning to become so. For the same reason hailstones do sometimes occur m late summer, as we have said.0
vening lines Blo καί . . . όταν μάλιστα are parenthetical. . ,n (O.T.).
b It is not at all clear why this is so, cf. Alex. 51. 32 and Phil. 130.4. Perhaps Aristotle thinks of large and few as an alternative to small and many ι if a given amount of vapour is condensed into large drops, as here, there will be fewer of them than if it was condensed into small. c 348 a 1.
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Συμβάλλεται δ’ ἔτι πρὸς τὴν ταχύτητα της πήξεως καὶ τὸ προτεθερμάνθαι τὸ ὕδωρ· θᾶττον γὰρ ψύχεται. διὸ πολλοί όταν το ὕδωρ1 ψῦξαι ταχὺ βουληθῶσιν, εἰς τον ήλων τιθέασι πρώτον, 35 καὶ οἱ περί τον Πόντον ὅταν ἐπὶ τοῦ κρυστάλλου σκηνοποιώνται προς τὰς τῶν Ιχθύων Θήρας (θηρεύ-ουσι γὰρ διακόπτοντες τὸν κρύσταλλον), ὕδωρ 349 a θερμόν περιχεουσι τοῖς καλάμοις διὰ τὸ θᾶττον πήγνυσθαι* χρῶνται γὰρ τῷ κρυστάλλῳ ώσπερ τω μολύβδῳ, ἵν’ ἡρεμῶσιν οἱ κάλαμοι. θερμόν δὲ γίγνεται ταχὺ τὸ συνιστάμενον ὕδωρ ἕν τε ταῖς χώραις καὶ ταῖς ὥραις ταῖς ἀλεειναῖς 5 Γίγνεται δὲ καὶ περὶ τὴν Ἀραβίαν καὶ τὴν Αἰθιο-πίαν τοῦ θέρους τα ὕδατα καὶ οὐ τοῦ χειμῶνος, καὶ ταῦτα ῥᾴγδαῖα, καὶ τῆς αυτής ημέρας πολλάκις, διὰ την αυτήν αιτίαν ταχύ γὰρ ψύχεται τη άντι-περιστάσει, ἣ γίγνεται διὰ τὸ ἀλεεινἡν εἶναι την χώραν Ισχυρώς,
ίο Περὶ μεν οὖν ὑετοῦ καὶ δρόσου καὶ νιφετοΰ καί πάχνης καί χαλάζης, διὰ τίν’ αιτίαν γίγνεται καὶ τίς ἡ φύσις αυτών ἐστιν, εἰρήσθω τοσαῦτα.
1 τό νδα>ρ com F Αρ : τό θερμόν cet. P1V : om P1M.
0 τό θερμόν, the reading adopted by the O.T. “ with all the
CHAPTEK XIII
ARGUMENT
Out next subjects are wind, rivers and the sea.
(I) IFmd.—people say wind is a current of air:
86
METEOKOLOGICA, Ι. χπ-χιιι
If the water has been previously heated, this contributes bo the rapidity with which it freezes * for it cools more quickly (Thus so many people when they want to cool water a quickly first stand it in the sun * and the inhabitants of Pontus when they encamp on the ice to fish—they catch fish through a hole which they make in the ice—pour hot water on their rods because it freezes quicker, using the ice like solder to fix their rods.) And water that condenses in the air in warm districts and seasons gets hot quickly.δ
For the same reason in Arabia and Aethiopia rain falls in the summer and not in the winter, and falls with violence and many times on the same day : for the clouds are cooled quickly by the reaction due to the great heat of the country.
So much then for our account of the causes and nature of ram, dew, snow, hoar frost and hail.
mss.,” must be wiong m spite of the mss. authority. The only point in putting the water m the sun is to warm it so that it may cool more quickly If it is already warm when put in the sun the whole point of the process is lost.
b Aristotle is returning to the argument of 11.30-32, which he interrupted at διά 1. 32 m order to give examples (Thurot: cf, ΟΙ. 93. 34); διά . . . κάλαμοι 349 a 3 is really parenthetical and is printed as a parenthesis in the translation. The point of the paragraph is to give another reason for the formation of hail (ice) in summer, τό συνιστάμενον ϋΒωρ being the water which freezes into hail.
CHAPTER XIII argument (continued)
some produce the ludicrous mew that all winds are the same wind blowing in different directions. We must investigate
87
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the nature and origin of wind (349 a 12-b 1). (Aristotle here drops the subject of wind, and does not resume it until Booh IL ch. 4.)
(II) Rivers.—There are some who believe that rivers flow from subterranean reservoirs fed by rainfall (349 b 1-15). Criticisms (in the course of which Aristotle's own view emerges). (1) Such reservoirs would have to be impossibly large (349 b 15-19). (2) Condensation produces water below the earth as well as above it (349 b 19-27). (3) Rainfall does not collect into reservoirs. Most of it is absorbed by mountains
a 12	Περὶ δὲ άνεμων καί πάντων πνευμάτων, ἔτι δὲ
ποταμών καί θαλάττης λέγωμεν, πρώτον καί περί τούτων διαπορήσαντες πρὸς ἡμᾶς αὐτοὺς· ώσπερ 15 γὰρ καὶ περί άλλων, όντως καί περί τούτων οὐδὲν παρειλήφαμεν λεγόμενον τοιοῦτον ὃ μὴ κἂν ὁ τυχών εἴπειεν.
Εἰσὶ δέ τινες οι φασι τον καλούμενον ἀέρα κινού-μενον μὲν καὶ ρεοντα άνεμον εἶναι, συνιστάμενον δὲ τον αυτόν τούτον πάλιν νέφος και ύδωρ, ὡς τῆς αὐτῆς φυσεως οϋσης ὕδατος καὶ πνεύματος, καὶ 20 τον άνεμον είναι κίνησιν ἀέρος, διὸ καὶ τῶν σοφῶς βονλο μενών λέγειν τινες ἕνα φασὶν άνεμον εἶν αι πάντας τοὺς άνεμους, ὅτι συμπέπτωκε καὶ τὸν ἀέρα τὸν κινούμενον ἕνα καὶ τὸν αυτόν εἶναι πάντα, δοκεῖν δὲ διαφέρειν οὐδὲν διαφέροντα διά τούς 25 Τόπους ὅθεν ἂν τυγχάνῃ ῥᾴων ἑκάστοτε, παραπλησίως λέγοντες ώσπερ αν ει τις οἴοιτο καὶ τοὺς ποταμούς πάντας ἕνα ποταμόν εἶναι, διὸ βελτιον οι πολλοί λέγουσιν ἄνευ ζητήσεως τῶν μετὰ ζη-τήσεως οὕτω# λεγόντων εἰ μὲν γὰρ ἐκ μιᾶς αρχής άπαντες ρέουσι, κἀκεῖ τὰ πνεύματα τον αυτόν 88
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and high ground, which act as a hind of sponge and, in addition, being cold, cause condensation; it then gradually trickles together to form springs (349 b 27—350 a 13). This is confirmed by the fact that all the largest rivers flow from mountains : a brief geographical review to demonstrate this (350 a 14-b 22). Summary (350 b 22-30). There are of course bodies of water underground, as is proved by rivers that are swallowed up by the earth : this happens when no other outlet can be found to the sea. Examples (350 b 30— 351 a 18).
Let us go on to deal with winds and all kinds of disturbances in the air, and also with rivers and the sea. And here again let us first discuss the difficulties involved : for on this subject as on many others we know of no previous theory that could not have been thought of by the man in the street.
There are some a who say that wind is simply a (I) moving current of what we call air, while cloud and water are the same air condensed ; they thus assume that water and wind are of the same nature, and define wind as air in motion. And for this reason some people, wishing to be clever, say that all the winds are one, on the ground that the air which moves is in fact one and the same whole, and only seems to differ, without differing in reality, because of the various places from which the current comes on different occasions : which is like supposing that all rivers are but one river. The unscientific vie vs of ordinary people are preferable to scientific theories of this sort. If all rivers flowed from a single source, and something analogous were true of winds, there
α Alex, and ΟΙ. both refer to Hippocrates, περί φυσών: the passage is given by Diels 64 C 2 (under Diogenes). Cf. also Diels 12 A 24 (Anaximander).
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30 τρόπον, τάχα λέγουν αν τι οἱ λέγοντες όντως' εἰ δ’ ομοίως ἐνταῦθα κἀκεῖ, δῆλον ὅτι τὸ κόμψευμα ἂν εἴη τοῦτο ψεῦδος, ἐπεὶ τοῦτό γε προσήκουσαν ἔχει σκέψιν, τί τ’ ἐστὶν ὁ ἄνεμος, καὶ γίγνεται πῶς, καὶ τί τὸ κινούν, καὶ ἡ ἀρχὴ πόθεν αὐτῶν, καὶ πότερον ἄρ’ ώσπερ ἐξ αγγείου δεῖ λαβεῖν ρεοντα 35 τὸν ἄνεμον, καὶ μέχρι τούτου ρεΐν εως αν κενωθῇ 349 b τὸ ἀγγεῖον, οἷον ἐξ ασκών άφιεμενον, ἣ καθάπερ καί οι γραφείς γράφονσιν, ἐξ αυτών την ἀρχὴν ἀφιέντας.
Ὀμοίως δὲ καὶ περί της των ποταμών γενέσεως δοκεῖ τισιν ἔχειν τὸ γὰρ άναχθέν υπό του ήλιον ὕδωρ πάλιν νόμενον άθροισθέν ὑπὸ γῆν ρεΐν εκ 5 κοιλίας μεγάλης, ἢ πάντας μιᾶς ἢ ἄλλον άλλης -καί ον γίγνεσθαι ὕδωρ οὐδέν, ἀλλὰ τὸ συλλεχθὲν ἐκ τοῦ χειμῶνος εἰς τὰς τοιαύτας ὑποδοχάς, τοῦτο γίγνεσθαι το πλήθος το τῶν ποταμών, διὸ και μείζους ἀεὶ τοῦ χει μῶνος ρεῖν ἢ τοῦ θέρους, καὶ τοὺς μὲν άενάους εΐναι τούς δ’ οὐκ ἀενάους* * ὅσων ίο μὲν γὰρ διὰ τὸ μέγεθος τῆς κοιλίας πολύ τὸ συλλε-γόμενον ὕδωρ ἐστίν, ὥστε διαρκεῖν καὶ μη προανα-λίσκεσθαι πρὶν ἐπελθεῖν τὸς ομβριον εν τω χειμῶνι πάλιν, τούτους μεν άενάους εΐναι δια τέλους, όσοις δὲ ελάττονς αι ὑποδοχαί, τοντονς δὲ δι ολιγοτητα τον ὕδατος φθάνε ιν ξηραινομένους πρὶν ἐπελθεῖν τὸ 15 ἐκ τοῦ οὐρανοῦ, κενουμένου τοῦ αγγείου,
Καίτοι φανερόν, ει τις βούλεται ποιήσας οἷον ὑποδοχὴν πρὸ ὀμμάτων τῷ καθ ημέραν υδατι ρέοντι συνεχώς νοήσαι το πλήθος* ὑπερβάλλοι γὰρ
α Of. Odyssey x. 19. b C/. De Mot, An, % 698 b 25.
* Anaxagoras: Diels 59 A 42 (ii. 16. 13).
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might be something in such a theory : but if nothing of the sort is true in either case, it is clear that the theory, though ingenious, is false. In fact, the following questions are worth investigation : What is the wind and how does it arise ? What is the motive cause of winds, and what their origin ? Are we to suppose that the wind flows like a stream from some vessel, and continues to flow until the vessel is empty, like wine poured from wineskins ? a Or are the winds rather self-originating as the painters depict them ? b
Some people c hold similar views about the origin (Π) Rivers of rivers. They suppose that the water drawn up voirttfeory. by the sun when it falls again as ram is collected beneath the earth into a great hollow from which the rivers flow, either all from the same one or each from a different one : no additional water is formed in the process/ and the rivers are supplied by the water collected during the winter in these reservoirs This explains why rivers always run higher in winter than in summer, and why some are perennial, some are not. When the hollow is large and the amount of water collected therefore great enough to last out and not be exhausted before the return of the winter rains, then rivers are perennial and flow continuously : when the reservoirs are smaller, then, because tne supply of water is small, nvers dry up before the rainy weather returns to replenish the empty container.
(1)	But it is evident that if anyone tries to compute Criticisms, the volume of water constantly flowing each day and then to visualize a reservoir for it, he will see that to *
* e.g. by condensation, as Aristotle himself maintains,
349 b 23 below.
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ἂν τῷ μεγέθει τὸν τῆς γῆς ὄγκον ἣ οὐ πολὺ ἂν ἐλλείποι τὸ δεχόμενον πᾶν τὸ ῄέον ὕδωρ εις τον ἐνιαυτόν.
20 Ἀλλὰ δῆλον ὅτι συμβαίνει μὲν καὶ πολλά τοι-αὐτα πολλαχοῦ τῆς γῆς, οὐ μὴν ἀλλ’ ἄτοπον ει τις μὴ νομίζει διά την αυτήν αιτίαν ὕδωρ ἐξ ἀέρος γίγνεσθαι δι’ ἥνπερ ὑπὲρ γῆς καὶ ἐν τη γη. ωστ εἴπερ κἀκεῖ διὰ ψυχρότητα συνίσταται ὁ ἀτμίζων ἀὴρ εἰς ὕδωρ, καὶ ὑπὸ τῆς ἐν τη γη ψυχρότητος τὸ 25 αὐτὸ τοῦτο δεῖ νόμιζε tv συμβαίνειν, καὶ γίγνεσθαι μη μόνον το άποκεκριμένον ὕδωρ εν αὐτῇ, καὶ τοῦτο ῄεῖν, ἀλλὰ καὶ γίγνεσθαι συνεχώς.
Ἕτι δὲ τοῦ μὴ γιγνομενου ἀλλ’ ὑπάρχοντος ὕδατος καθ’ ημέραν μη τοιαύτην εἶναι την ἀρχὴν τῶν ποτα-30 μῶν, οἷον ὑπὸ γῆν λίμνας τινὰς ἀποκεκριμένας, καθάπερ ἔνιοι λέγουσιν, ἀλλ’ ομοίως ώσπερ καὶ ἐν τῷ ὑπὲρ γῆς τόπῳ μικραὶ συνιστάμεναι ῥᾴνίδες, καὶ πάλιν αὗται ἑτέραις, τέλος μετά πλήθους καταβαίνει το ύόμενον ὕδωρ, οὕτω καὶ ἐν τῇ γῇ ἐκ μικρών συλ-λείβεσθαι το πρώτον και εἶναι οἷον πιδώσης εἰς εν 35 τῆς γῆς τὰς ἀρχὰς τῶν ποταμών. δηλοῖ δ’ αὐτὸ 350 a τὸ ἔργον οι γὰρ τὰς ὑδραγωγίας ποιοῦντες ὑπο-νόμοις καὶ διώρυξι συνάγουσιν, ώσπερ αν ἰδιούσης τῆς γῆς ἀπὸ τῶν υψηλών, διὸ καί τα ρεύματα τῶν ποταμών εκ τῶν ὀρῶν φαίνεται ρέοντα, καὶ πλεῖστοι καὶ μέγιστοι ποταμοί ρέουσιν εκ των μεγίστων 5 ὀρῶν. ομοίως δὲ καὶ αἱ κρῆναι αἱ πλεῖσται ὄρεσιν
Λ Rainfall is not the only source of supply : there is also subterranean condensation. b ί.ι. by condensation.
c Construe του . . . vharos with λίμνας* (Thuiot) * a liteial translation would run “ the source of rivers is not as it were
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contain the whole yearly flow of water it will have to be as large as the earth in size or at any rate not much smaller.
(2)	And though it is true that there are many such reservoirs in different parts of the earth, yet it is absurd for anyone not to suppose that the same cause operates to turn air into water below the earth as above it. If then cold condenses vaporous air into water above the earth, the cold beneath the earth must be presumed to produce the same effect. So not only does water form separately within the earth and flow from it, but the process is continuous.®
(3)	Besides, even if one leaves out of account water so produced b and considers only the daily supply of water already existing,0 this does not act as a source of rivers by segregating into subterranean lakes, as
it were, in the way some people maintain: the pro-Aristotle’s cess is rather like that in which small drops form in own view the region above the earth, and these again join others, until rain water falls in some quantity ; similarly inside the earth quantities of water, quite small at first, collect together and gush out of the earth, as it were, at a single point and form the sources of rivers. A practical proof of this is that when men make irrigation works they collect the water in pipes and channels, as though the higher parts of the earth were sweating it out. So we find that the sources of rivers flow from mountains, and that the largest and most numerous rivers flow from the highest mountains. Similarly the majority of springs are in the
lakes of ready-made as opposed to produced watei.” Thurot would read νπάρχαν for γίγνεσθαι in 1. £5—“ car Aristote oppose l’eau qui se forme (γίγνεσθαι) a cette mu est toute formed (όπάρχειν) ”—and transpose καθ' ημέραν 1. 99 to I. 28 after γιγνομένου·
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καὶ τόποις ὑψηλοῖς γειτνιῶσιν* ἐν δὲ τοῖς πεδίοις ἄνευ ποταμών ὀλίγαι γίγνονται πάμπαν, οι γαρ ὀρεινοὶ καὶ ὑψηλοὶ τόποι., οἷον σπόγγος πυκνός ἐπικρεμάμενοι, κατά μικρὰ μὲν πολλαχῇ δὲ δια-πιδῶσι καὶ συλλείβουσι τὸ ὕδωρ· δέχονται τε γὰρ 10 τοῦ κατιόντος ὕδατος πολὺ πλήθος (τί γὰρ δια φέρει κοίλην καὶ ὑπτίαν ἢ πρηνής την περιφέρειαν εἶναι καὶ κυρτήν; ἀμφοτέρως γὰρ τὸν ἴσον όγκον περι-λήψεται σώματος) καὶ τὴν ἀνιοῦσαν ἀτμίδα ψύχουσι καὶ συγκρίνουσι πάλιν εἰς ὕδωρ.
Διό, καθάπερ εἴπομεν, οἱ μέγιστοι των ποτά-15 μῶν ἐκ τῶν μεγίστων φαίνονται ρέοντες ὀρῶν. δῆλον δ’ ἐστὶ τούτο θεωμένοις τὰς τῆς γῆς περιόδους· ταύτας γαρ ἐκ τοῦ πυνθάνεσθαι παρ’ έκαστων ούτως ανέγραφαν, ὅσων μη συμβέβηκεν αύτόπτας γενέσθαι τοὺς λέγοντας*, ἐν μὲν οὖν τῆ Ἀσίᾳ πλεῖστοι μὲν ἐκ τοῦ Παρνασσοῦ καλουμένου 20 φαίνονται ρέοντες όρους καί μέγιστοι ποταμοί, τούτο δ’ ὁμολογεῖται πάντων εἶναι μέγιστον τὸ ορος τῶν πρὸς τὴν ἕω τὴν χειμερινήν* ὑπερβάντι γὰρ ἤδη τούτο φαίνεται ή έξω θάλαττα, ἧς τὸ πέρας ον δῆλον τοῖς εντεύθεν, εκ μεν οὖν τούτου ρέουσιν άλλοι τε ποταμοί και ὁ Βάκτρος καὶ ὁ Χοάσπης καὶ ὁ Ἀράξης* τούτου δ’ ὁ Τάναις ἀπο-25 σχίζεται μέρος ών εις την Μαιῶτιν λίμνην. ρεῖ δὲ καὶ ὁ Ινδὸς ἐξ αὐτοῦ, πάντων των ποταμών ρεύμα πλεῖστον, ἐκ δὲ τοῦ Καυκάσου ἄλλοι τε
e So condensation, as well as rainfall, contributes to the supply : e/’. 349 b 23 and note α on p. 92 above, Alex. 56. 31.
b More correctly Paropamisus: the Hindu Kush. For the geography of this passage and Book II. ch. 5 see the note at the end of this chapter.
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neighbourhood of mountains and high places, and there are few sources of water m the plains except rivers. For mountains and high places act like a thick sponge overhanging the earth and make the water drip through and run together in small quantities in many places. For they receive the great volume of rain water that falls (it makes no difference whether a receptacle of this sort is concave and turned up or convex and turned down: it will contain the same volume whichever it is) : and they cool the vapour as it rises and condense it again to water.®
Hence the largest rivers flow, as we said, from the highest mountains. You can see this if you look at the maps of the earth, which have been drawn up by their authors from their own first-hand knowledge or, when this failed, from inquiries made from others. We find that most of the rivers in Asia and the largest of them flow from the mountain range called Parnassus,6 which is commonly regarded as the highest mountain towards the winter dawn.e For when you have crossed it the outer ocean, whose farther limit is unknown to the inhabitants of our part of the world, is already in sight. There flow from this mountain among other rivers the Bactrus^ the Choaspes,® and the Araxes/ from the last of which the Tanais 9 branches off and flows into Lake Maeotis.A From it also flows the Indus, the greatest of all rivers. From the Caucasus there flow many rivers, extraordinary
6 South-east; the direction in which the sun rises at the winter solstice.	d Oxus,
e Karun : or possibly Kabul River.
1 Or Iaxartes : Syr Darya.
9 Don.	* Sea of Azov.
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360 a
ῥᾴουσι πολλοὶ καὶ κατά πλῆθος καὶ κατα μεγεθος ὑπερβάλλοντες, καὶ ὁ Φᾶσις· ὁ δὲ Καύκασος μεγίστου ορος τῶν πρὸς την ἕω την θερινήν ἐστιν και 30 πλήθει καὶ όψει. σημεία δὲ τοῦ μὲν ὕψους οτι ὁρᾶται καὶ ἀπὸ τῶν καλούμενων βαθιών και εις τὴν λίμνην εἰσπλεόντων, ἔτι δ’ ἡλιοῦται τῆς νυκτος αὐτοῦ τὰ ἄκρα μέχρι τοῦ τρίτον μέρους ἀπο τε τῆς ἕω καὶ πάλιν από τῆς ἑσπέρας· τοῦ δὲ πλήθους οτι πολλὰς ἔχον ί'δρας, ἐν αἶς ἔθνη τε κατοικεί πολλά 35 καὶ λίμνας εἶναί φασι μεγάλας, ή"α,λλ’ ὅμως πασάς τὰς ἕδρας εἶναί φασι φανερὰς μέχρι τῆς ἐσχάτης κορυφής.]*
350 b Ἐκ δὲ τῆς Πυρήνης (τοῦτο δ’ ἐστὶν ορος πρὸς δυσμὴν ἰσημερινὴν1 ἐν τῇ Κελτικῇ) ρεουσιν ο τε ’Ίστρος καὶ ὁ Ταρτησσός. οὖτος μὲν οὖν ἔξω στηλών, ὁ δ’ "Ιστρος δι’ όλης τῆς Εὐρώπης εἰς τον Εὕξεινον πόντον, τῶν δ’ άλλων ποταμών οι πλεῖ-5 στοι πρὸς άρκτον ἐκ τῶν ὀρῶν τῶν Ἀρκυνίων* ταῦτα δὲ καὶ ὕψει καὶ πλήθει μέγιστα περὶ τὸν τόπον τούτον ἐστιν, ὑπ’ αυτήν δὲ τὴν άρκτον ὑπὲρ τῆς ἐσχάτης Σκυθίας αἱ καλούμεναι Ῥῖπαι, περὶ ὧν τοῦ μεγέθους λίαν εἰσὶν οἱ λεγόμενοι λόγοι μυθώδεις* ρεουσι δ’ οὖν οἱ πλεῖστοι καὶ μέγιστοι ίο μετά τὸν *Τστρον τῶν άλλων ποταμών εντεύθεν, ὥς φασι ν.
*Ομοίως δὲ καὶ περὶ τὴν Λιβύην οἱ μεν εκ τῶν
1 ττρῖς Βυσμψ ίσημςρινήν fortasse post στηλών 1. 3 collo-canda censet Heidel.
α Rion. 6 North-east. c C/ 351 all below. d w This is unintelligible: our text, though it goes back to Alexander (Alex. 57.32 f.), must be corrupt ” (O.T.). I agree, and have accordingly obelized the words. e The Pyrenees.
96
•METEOROLOGICA, I. xin
both in number and in size, among them the Phasis.a The Caucasus is the largest mountain range, both in extent and height, towards the summer sunrise.6 A proof of its height is the fact that it is visible both from the so-called Deeps c and also as you sail into Lake Maeotis ; and also that its peaks are sunlit for a third part of the night, both before sunrise and again after sunset. A proof of its extent is that it contains many habitable regions in which there live many tnbes and in which there are said to be many great lakes, f And yet they say that all these regions are visible up to the last peak:f d
From Pyrene e (this is a mountain range towards Europe the equinoctial sunset in Celticethere flow the Istrus 9 and the Tartessus.A The latter flows into the sea outside the pillars of Heracles, the Istrus flows right across Europe into the Euxine. Most of the remaining European * rivers flow northward from the Arkynian3 mountains which are the largest both in height and extent in that region. Beneath the Bear itself* beyond the farthest part of Scythia is a range of mountains called the Rhipae1: the stories told of their size are too fanciful for credence, but they say that from them the greatest number and, after the Istrus, the largest of other European rivers flow.
Similarly in Libya from the Aethiopian moun-Afhca.
f A general name for France and Spam.
9 Danube.
h Or Baetis ϊ Guadalquivir.
* I have inserted “ European ” here and at b 9 below, though it is not in the Greek: Aristotle must be thinking of Europe here and not of the world as a whole.
3 The mountains of Central Europe, the Alps to the Carpathians.
k i.e. in the extreme North: c/. 362 b 9.
1 These seem to be purely mythical, as Aristotle indicates.
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Αἰθιοπικῶν ὀρῶν, ὅ τε Αἰγὼν καὶ ὁ Νύσης, οι δὲ μέγιστοι των διωνομασμένων, ὅ τε Χρεμέτης καλούμενος, ος εἰς τὴν ἔξω ῄεῖ θάλατταν, καὶ τοῦ Νείλου τὸ ρεύμα τὸ πρώτον, ἐκ τοῦ ’Αργυρον καλόν μένου ορούς.
Τῶν δὲ περὶ τὸν Ἐλληνικὸν τόπον δ μὲν Ἀχελῷος ἐκ Πίνδου, καὶ ὁ Ίναχος ἐντεῦθεν, ὁ δὲ Στρυμὼν καὶ Νέσσος καὶ ὁ 'Έβρος ἅπαντες τρεῖς ὄντες ἐκ τοῦ Σκόμβρου· πολλά δὲ ρεύματα καὶ ἐκ τῆς Ῥοδόπης ἐστίν.
Ὀμοίως δὲ καὶ τοὺς άλλους ποταμούς εὕροι τις ἂν ρέοντας* ἀλλὰ μαρτυρίου χάριν τούτους εἴπομεν ἐπεὶ καὶ ὅσοι αὐτῶν ρέουσιν ἐξ ίλών, τα ίλη υπό όρη κεῖσθαι συμβαίνει πάντα σχεδὸν ἢ τόπους υψηλούς ἐκ προσαγωγής.
Ὅτι μὲν οὖν οὐ δεῖ νομίζειν οὕτω γίγνεσθαι τὰς ἀρχὰς τῶν ποταμών ως ἐξ ἀφωρισμένων κοιλιών, φανερόν ούτε γὰρ ἂν ὁ τόπος ικανός ἧν ὁ τῆς γῆς
e > Λ ν	e λ	ι λ > \ λ	.
ως ειπειν, ώσπερ ονο ο των νεφών, ει το ον εοει ῄεῖν μόνον, ἀλλὰ μὴ τὸ μὲν ἀπῄει τὸ δ’ ἐγίγνετο, ἀλλ’ αἰεὶ ἀπὸ οντος ἐταμιεύετο· τό τε ὑπὸ τοῖς ὄρεσιν ἔχειν τὰς πηγὰς μαρτυρεί διότι τῷ συρρεῖν εἰς ὀλίγον καὶ κατὰ μικρόν εκ πολλών νοτίδων διαδίδωσιν δ τόπος και γίγνονται όντως αἱ πήγα ὶ τῶν ποταμῶν.
Οὐ μήν ἀλλὰ καὶ τοιούτονς εἶναι τόπους έχοντας πλήθος ὕδατος, οἷον λίμνας, οὐδὲν ατοπον, πλὴν οὔτ ι τηλικαὐτας ὥστε τούτο συμβαίνειν, οὐδὲν μἄλ-
α Unidentifiable. b Unidentifiable.
° Later called the Mountains of the Moon: perhaps Mts. Kilimanjaro and Kenya or the Ruwenzori range.
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tains there flow the Aegona and the Nyses b; fiom the so-called Silver Mountains c the two largest of rivers distinguished by names, the river called the Chremetes,d which flows into the outer ocean, and the most important of the sources of the Nilee
Of the rivers in Greek lands, the Achelous flows from Mount Pindus, as does also the Inachus, and the trio Strymon, Nessos and Hebrus from Mount Scom-brus : and there are also many rivers that flow from Mount Rhodope.
Further investigation would show that all other rivers flow similarly from mountains : these have simply been given as examples. For even when rivers flow from marshes it will almost always be found that these marshes lie beneath either mountains or gradually rising ground.
We can now see that the supposition that rivers Summary, spring from definite hollows in the earth is a false one. For, firstly, the whole earth, we might say, would hardly be room enough, nor the region of the clouds, if the flow were fed only by water already existing, and if some waters were not in fact vanishing in evaporation, some re-forming all the time, but all were produced from a ready-made supply. Secondly, the fact that rivers have their sources at the foot of mountains proves that the place accumulates water little by little by a gradual collection of many drops, and that the sources of rivers are formed in this way.
It is not, of course, at all impossible that there do Subter-exist such places containing large volumes of water, Waters and like lakes : but they cannot be so large as to act in rivers, the way this theory maintains, any more than one
a Probably the Senegal River. · The White Nile.
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Χον ἢ εἴ τις οἴοιτο τὰς φανερὰς είναι πηγὰς τῶν ποταμών σχεδὸν γὰρ ἐκ κρηνών οἷ πλεῖστοι 35 ῄέουσιν. ὅμοιον οὖν τὸ ἐκείνας καὶ τὸ ταὐτας νομίζουν είναι τὸ σώμα τὸ τοῦ ὕδατος πᾶν.
'Ότι δ’ εἰσὶν τοιαῦται φάραγγες καὶ διαστάσεις 351 a τῆς γῆς, δηλοῦσιν οἱ καταπινόμβνοι των ποταμών. συμβαίνει δὲ τοῦτο πολλάχον τῆς γῆς, οἷον τῆς μὲν Πελοποννήσου πλεῖστα τοιαΰτα περὶ την ’Αρκαδίαν ἐστίν, αἴτιον δὲ διὰ τὸ ὀρεινὴν οὖσαν μὴ ἔχειν 5 ἐκροὰς ἐκ τῶν κοίλων εἰς θάλατταν πληρούμενοι γὰρ οἱ τόποι καὶ οὐκ ἔχοντες ἔκρυσιν αὑτοῖς εὑρί-σκονται τὴν δίοδον εἰς βάθος, ἀποβιαζομένου τοῦ ἄνωθεν ἐπιόντος ὕδατος, περὶ μὲν οὖν τὴν Ἑλλάδα μικρὰ τοιαὐτα παντελῶς ἐστιν γιγνόμενα* ἀλλ’ ἥ γε ὑπὸ τὸν Καύκασον λίμνη, ἣν κάλοῦσιν οἱ ἐκεῖ 10 θάλατταν1* αὕτη γὰρ ποταμῶν πολλῶν καὶ μεγάλων εἰσβαλλόντων οὐκ ἔχουσα ἔκρουν φανερὸν ἐκδίδωσιν ὑπὸ γῆν κατὰ Κοραξούς, περὶ τὰ καλούμενα βαθέα τοῦ Πόντου* ταῦτα δ’ ἐστὶν ἄπειρόν τι τῆς θαλάττης βάθος· οὐδεὶς γοῦν πώποτε καθεὶς ἐδυνήθη πέρας εὑρεῖν. ταύτῃ δὲ πόρρω τῆς γῆς σχεδὸν περὶ τρια-15 κόσια στάδια πότιμον ἀναδίδωσιν ὕδωρ ἐπὶ πολὺς τόπον, οὐ συνεχῆ δέ, ἀλλὰ τρισσαχῆ, καὶ περὶ τὴν Λι γυστικὴν οὐκ ἐλάττων τοῦ * Ροδανού καταπίνεταί τις πσταμός, καὶ πάλιν ἀναδίδωσιν κατ’ ἄλλον τόπον ὁ δὲ Ῥοδανὸς ποταμός ναυσιπέρατός ἐστιν.
1 θάλατταν φαναρά Sjet Cam. · θάλατταν μεγάλη ci. Thurot.
e And it cannot be merely the spring which we see at the source that supplies the river with water: it must rather be the whole process of accumulation described at b 27 and 350 a 7 above. C/. Alex. 58. 20 ff.
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could leasonably suppose that their visible sources supply all the water for the rivers, most of which flow from springs.® It is thus equally umeasonable to believe either that lakes or that the visible sources are the sole water supply.
But the rivers that are swallowed up by the earth prove that there are chasms and cavities in the earth. This happens in many places : in the Peloponnese, for example, one finds it most often in Arcadia. The reason is that because the country is mountainous there are no outlets from the valleys to the sea : so when these valleys get filled with water and there is no outlet, the water flowing in from above forces its way out and finds a way through into the depths of the earth. In Greece this only happens in quite a small way. But there is the lake 6 beneath the Caucasus, which the inhabitants call a sea c: for this is fed by many great rivers, and having no obvious outlet runs out beneath the earth in the district of the Coraxi d and comes up somewhere about the so-called deeps of Pontus. (This is a part of the sea whose depth is unfathomable : at any rate no sounding has yet succeeded m finding the bottom.) Here at about three hundred stades’ distance from shore fresh water comes up over a large area, an area not continuous but falling into three divisions And m Liguria a river® as large as the Rhone (and the Rhone is large enough to be navigable) is swallowed up, and comes up again in another place.
b The Caspian Sea.
c Thurot inserts μεγάλη after θσλατταν to answer to μικρά in 1. 7.
d On the east coast of the Black Sea.
e Perhaps the Ρο. “ Pliny alleges (falsely) that it flows underground (Pliny ill. 6) ” (O.T.).
101
ARISTOTLE
NOTE ON ARISTOTLE’S GEOGRAPHY
From the freogi aphical review in this chapter, and from the passage in Book II. ch. 5, 362 a 32 if. on the zones of the earth, we learn Aristotle’s views about the dimensions and geography of the habitable world.
Aristotle believed the earth to be a sphere, of no great relative size, situated at the centre of the universe (Book I. ch. 3, 339 b 6-8, 340 a 6-8 : cf. De Caelo π. 14, 298 a 10 ff., where he quotes an estimate of 400,000 stades = about 46,000 miles for its circumference). There are two habitable zones of the earth, “ one, in which we live, towards the upper pole, the other towards the other, that is the south pole.” The zone in which we live is bounded by the tropic of Cancer on the south and the Arctic circle on the north, the other sector zone by the tropic of Capiicorn and the Antaictic cucle They are the only habitable legions, the zone between the tropics being uninhabitable owing to the heat, the zones beyond the Arctic and Antarctic circles owing to the cold. The habitable zones thus extend right round the globe m two broad stups ; and the length of the portion of our strip which we know, that is, from “ the pillars of Heracles to India,’* exceeds its bieadth in the pioportion of 5 to 3. “ Beyond the Pillars of Heracles and India lies the ocean which severs the habitable zone and pi events it forming a continuous belt,” though if it were not for the ocean the complete cucuit could be made.
Such is the account of the zones of the earth m Book II. ch. 5, and it gives us the general dimensions (length 5: breadth 3) of the maps (περιόδους 350 a 16) which Aristotle has in mind in Book I. ch. 13. In this chapter he is not, of course, setting out to give an account of the geography of the known world; he is using geography to illustrate the theme that the largest rivers flow from the highest mountains. But it seems clear that he had a map or maps in mind, if not before him, and it should therefore be possible to draw a map that will illustrate what he says.
Such a map is given here (Map 1) together with a map of the same area as wc know it to-day (Map 2). In making this map, and in identifying the rivers and mountains to which Aristotle refers, I have been guided largely by the following works (m addition to Ideler and the O.T.); Bun-bury, History of Ancient Geography* vol. ι; Tozer, History of
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Anaent Geography (Ed. 2, with additional notes by M. Cary); E. H. Warmington, Gieek Geography; Heidel, The Fiame of the Ancient Greek Maps; J. L. Myres, article on Herodotus’s maps in the Geographical Journal, 8, 1896; Γ. Bolchert, Anstotdes Erdiunde von Asien mid Libyen. Prof. Heidel’s book I have found paiticularly useful, as it explains very clearly how the thiee co-ordinates, summer-equinoctial-winter-sunnse and sunset, were used as the frame within which Gieek maps were drawn (see Map 1). To these authors the reader is leferred for further information, but the following notes on particular identifications maybe useful. 1. Mountains.
Parnassus 350 a 19. By this Aristotle must mean the range which later writers called Paropamsus or Paiopamisus: i.e. the Hindu-Kush (Tozer, p. 133, Bunbury, p. 400, Heidel, p. 42, note 107). Aristotle locates it “ towards the wmter dawn,” which Heidel thinks too far south. But theie is no authority for a change of the text to read “ equinoctial ” or “ summer dawn ” as Heidel suggests , and it looks as if m Aristotle’s map Parnassus balances Caucasus (350 a 26) which is towards the summer dawn (the Greeks liked their maps to be symmetrical : cf. Myres, loc. at. p. 608); though it is true that with the present reading the course of the Araxes-Tanais is veiy long. Heidel (loc. cit.) also thinks Aristotle puts the Pyrenees too far south, and has suggested that the text should be amended (v 350 b 1 and note ad loc.). But Herodotus, who thought the Ister (Danube) rose “ from the city of Pyrene ” (n. 33), seems to locate it very far south (cf. maps m How and Wells’s Commentary, p. 303, Tozer, p. 75, Bunbury, p. 172), and it is still possible to draw a map without altering the text. But the map could of course quite easily be redrawn if these two amendments of Heidel were adopted.
The Silver Mountains (350 b 14), the source of the Chre-metes and the Nile, are more difficult to place. But Olymp. 105. 30 identifies them with the mountains called later the Mountains of the Moon, which Tozer (p. 352) supposes to be Mounts Kilimanjaro and Kenya. Warmington (p. 144) suggests the Ruwenzon range “ which, though equatorial, has miles of snow and glacier.” I have placed them in Central Africa where they balance the mountain masses in Central Europe. For Herodotus thought that the Nile followed an easterly course in its upper reaches, and it was
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not until the Ptolemies that a fuller knowledge of it ν as gained.
2. Rivebs.
Choaspeb, called by Heiodotus ν 5Li “ the nvei on which Susa stands,” and so presumably the Karun Rivei. But Aristotle may have a different Choaspes in mind : Bunbury, ρ 434 (c/ Bolchert, p. 39), suggests the Cabul River.
Bactrus “ is probably the ‘ nvei of Bactria ’—that is, the Oxus ” (Bunbuiy, loo. ctt,).
Araxes · it seems generally agreed that by this Anstotie means the Iaxartes or Syr Darya : of. Bunbury, pp. 400 and 434, Tozer, pp. 82, 135 and additional notes, p. xvm, and for Herodotus’s confusions about the Araxes, How and Wells, ι. pp. 152 and 202.
The Chremetes is otheiwise unknown, unless it is to be identified with the Chretes of the Periplus of Hanno, which was probably the Senegal River or a blanch of it. It is possible that Aristotle may have had some knowledge of the voyage of Hanno, just as the persistent Greek tradition about the shallowness of the sea beyond the pillars of Heiacles (Book II ch. I, 354 a 22 : rf. Plato, Timaeus 25 d) may reflect the experience of Himilco in the Sargasso Sea: see Bunbury, pp. 324-325, 335 and 401 (Hanno), and 402-403 (Himilco), Tozer, pp. 111-112 (Hinulco).
The lack of any reference to the Tigi is or Euphrates is suiprising, for they were known to Herodotus and could have been used to illustrate Aristotle’s thesis.
CHAPTER XIV
ARGUMENT
The same districts of the earth are not always wet and dry, nor the same places always sea and land. The reason for this is that different parts of the earth grow old and dry up at different times, while others correspondingly revive and grow wet (351 a 19-b 8). But the whole process takes a long time to complete, and peoples perish by war, pestilence or famine before it is complete, so that no record of it is preserved (351 b 8-22). So also a people forgets its own first settlement tn 104
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The tiaditional consensus of opinion (c/. Tozer, pp. 184, 136, Bunbury, ρ 401) is that Anstotle did not distinguish the Caspian and Aral: and I have drawn the map accordingly. But Anstotle speaks at Book IT. ch 1, 354 a 3 of the Hyicaman and Caspian as distinct (efi Book II ch. 1, note a on p. 126), and Tam (Alexander the Great, vol. n. pp. 5 if.) has aigued that he believed the two seas to be separate, his name foi our Caspian being Hyrcaman,for our Aral Caspian. Tarn’s argument is persuasive , but the reference in Book II. ch. 1 is the only reference in Anstotle’s genuine works to either sea, it is a passing reference, not made m the course of his geographical review, and it is not easy to draw any firm conclusions from it. If Tain’s view is accepted it must be on the strength of his contention that the truth was known to Alexander before his expedition ; for if this is so, it is reasonable to suppose, in view of this reference, that it was known to Aristotle and that Alexander learned it from him If Aristotle believed the two seas to be separate, then the map should be redrawn to show the Araxes and Bactms falling into the Caspian-Aral, though this makes the course of the Araxes-Tanais even more awkward and perhaps strengthens the case for Heidel’s emendment of 350 a 21 J. O. Thomson, fΙ ι story of ^indent Geography, to which reference may also be made, appeared when this note had alieady gone to the press, as did also L Pearson’s article in G.Q. xliv (N.S. ι) (1951), pp. 80 ff., in which he criticizes Tarn.
CHAPTER XIV argument ([continued)
a district and the character of the district at the time of settlement, as has happened in Egypt. We can, however, infer from the evidence we have that this is a district that is drying up. It has been formed by the silt deposited by the Site : the deposit is at first marshy but improves as it dries and is then inhabited, while other districts deteriorate and become too dry for habitation. A similar improvement and deterioration has taken place in Argos and Mycenae. The same process
10 5
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takes place on a larger scale and affects larger areas (351 b 22—352 a 17).
The cause of these changes is not, as some say, a change in the universe as a whole—this is to lose sight of the relatively small size of the earth—but periodical seasons of ram9 as it were winters in a great year, which affect different parts of the earth at different times : e.g. Deucalion*s flood (352 a
351 a 19 Οὐκ αἰεὶ δ’ οἱ αὐτοὶ τόποι τῆς γῆς οὔτ’ ἔνυγροί 20 εἰσιν οὔτε ξηροί, ἀλλὰ μεταβάλλουσιν κατά τὰς τῶν ποταμών γενέσεις καὶ τὰς ἀπολείψεις· διὸ καὶ τὰ περὶ την ήπειρον μεταβάλλει καὶ την θάλατταν, καὶ οὐκ αἰεὶ τὰ μὲν γῆ τὰ δὲ θάλαττα διατελεῖ πάντα τον χρόνον, ἀλλὰ γίγνεται θάλαττα μεν ὅπου χέρσος, 25 ἔνθα δὲ νῦν θάλαττα, πάλιν ενταύθα γη. κατά μέντοι τινα τάξιν νόμιζειν χρὴ ταῦτα γίγνεσθαι καί περίοδον. ἀρχὴ δὲ τούτων καὶ αίτιον ὅτι καὶ τῆς γῆς τὰ εντός, ώσπερ τα σώματα των φυτών και ζῴων, ακμήν ἔχει καὶ γήρας, πλὴν ἐκείνοις μὲν οὐ κατά μέρος ταῦτα συμβαίνει πάσχειν, ἀλλ’ άμα παν 30 ἀκμάζειν καὶ φθίνε ιν ἀναγκαῖον* τῇ δὲ γῇ τούτο γίγνεται κατὰ μέρος διά ψύξιν καὶ θερμότητα. ταῦτα μεν οὖν αὕξεται καὶ (φθίνει διά τον ήλιον και την περιφοράν, διὰ δὲ ταῦτα καὶ τὴν δύναμιν τὰ μέρη τής γης λαμβάνει διαφέρονσαν, ώστε μέχρι τινός ένυδρα δνναται διαμένειν, εἶτα ξηραίνεται και 35 γηράσκει πάλιν ετεροι δὲ τόποι βιώσκονται και ένυδροι γίγνονται κατά μέρος, ανάγκη δὲ τῶν μεν 351 b τόπων γιγνομένων ξηροτέρων τὰς πηγὰς άφανί-ζεσθαι, τούτων δὲ συμβαινόντων τοὺς ποταμούς πρώτον μεν εκ μεγάλων μικρούς, εἶτα τέλος γίγνεσθαι ξηρούς, τῶν δὲ ποταμών μεθισταμένων και ένθεν μεν άφανιζομένων εν ἄλλοις δ’ ἀνάλογον
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17-b 2) The effects of such a deluge last a long time, and longer m districts with suitable mountain ranges to retain the moisture (352 b 2-16). These changes must take place : and the farts show that they have. Evidence '—Egypt has been formed by Nile deposits, and lies lower than the Red Sea: clearly it was once all continuous sea. Lake Maeotis is similarly silting up (352 b 16—353 a 14). Conclusion (353 a 14-28).
The same parts of the earth are not always moist or Changes in dry, but change their character according to the andm^ appearance or failure of rivers So also mainland and relative sea change places and one area does not lemam earth, sea and another sea, for all time, but sea replaces what wasland· once dry land, and where there is now sea there is at another time land. This process must, however, be supposed to take place m an orderly cycle. Its originating cause is that the intenor parts of the earth, like the bodies of plants and animals, have their maturity and age. Only whereas the parts of plants and animals are not affected sepaiately but the whole creature must grow to maturity and decay at the same time, the parts of the earth are affected separately, the cause of the process being cold and heat.
Cold and heat increase and decrease owing to the sun’s course, and because of them the different parts of the earth acquire different potentialities ; some are able to remain moist up to a certain point and then dry up and become old again, while others come to life and become moist in their turn. As places become drier the springs necessarily disappear, and when this happens the rivers at first dwindle from their former size and finally dry up ; and when the rivers are removed and disappear in one place, but come into existence correspondingly in another, the
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351 b
5 γιγνομένων μεταβάλλειν τὴν θάλατταν όπου μὲν γὰρ ἐξωθουμένη ὑπὸ τῶν ποταμών ἐπλεόναζεν, ἀπιοῦσαν ξηρὰν ποιεῖν ἀναγκαίον, ὅπου δὲ τοι? ρεύμασιν πληθύουσα1 ἐξηραίνετο προσχουμένη,2 πάλιν ἐνταῦθα λιμνάζειν.
Ἀλλὰ διὰ τὸ γίγνεσθαι πᾶσ αν τὴν φυσικήν περὶ τὴν γῆν γένεσιν ἐκ προσαγωγής και ἐν χρονοις ίο παμμήκεσι πρὸς την ἡμετέραν ζωήν, λανθάνει ταῦτα γιγνόμενα, καὶ πρότερον ὅλων τῶν ἐθνῶν ἀπώλειαι γίγνονται και φθοραι πριν μνημονευθῆναι την τούτων μετάβολήν ἐξ αρχής εἰς τέλος, μέγισται μὲν οὖν φθοραι γίγνονται καὶ τάχισται ἐν τοῖς πολέμοις, 15 ἄλλαι δὲ νόσοις, αἱ δὲ αφορίαις, καὶ ταύταις αι μὲν μεγάλαι αι δὲ κατὰ μικρόν, ώστε λανθάνουσι των γε τοιουτων εθνών καί αι μεταναστάσεις διὰ το τοὺς μὲν λείπειν τὰς χώρας, τοὺς δὲ νπομενειν μέχρι τούτου μἐχριπερ ἂν μηκέτι δύνηται τρέφειν ή χώρα πλήθος μηδέν. ἀπὸ τῆς πρώτης οὖν ἀπο-20 λείψεως εἰς την υστέραν εἰκὸς γίγνεσθαι μάκρους
1	πληθνονσι Cl. Ο.Τ.
2	πληθύνουσα ηυξάνετο προσχουμ&·η ϋΟί VI: πληθνουσα
ραΐνςτο προχονμ&τη Νλ:	πληθύνουσα Ιξηραίνζτο προσχουμ4νη
Niec : 4£ηραίν€το (in ras.) πληθνουσα (in ras.) προσχονμ4νη (-σ- fortasse postea add.) Ex: ηνξάνετο οχουμένη SLG : πλήθονσα efypaivero προσχουμένη Aid.
a Rivers fall into the sea at A, push it back by silting and cause it to flood the land at Β ; when the rivers dry up the sea will recede from Β (first οπού clause 5-6), and at the same time flood the land made by the river silt at A (second ὅπου clause 6-8). The two ὅπου clauses are concerned with the same process but the first considers the flooding and subsequent drying of B, the second the formation and subsequent flooding of land at A. An example of the process as it affects
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sea too must change. For wherever it has encroached on the land because the rivers have pushed it out, it must when it recedes leave behind it dry land . while wherever it has been filled and silted up by rivers and formed dry land, this must again be flooded.®
But these changes escape our observation because These the whole natural process of the earth’s growth takes taketoo place by slow degrees and over periods of time which J^r^rof are vast compared to the length of our life, and whole them tr» peoples are destroyed and perish before they can*urvive· record the process from beginning to end. Of such destructions the most extensive and most rapid are caused by war, others by disease and famine. Famines may be either immediately destructive or else so gradual that the disappearance of the people affected goes unnoticed; for when the inhabitants emigrate in relays, some leaving, some remaining until at last the land is unable to support any population at all, the time that elapses between the first and last
A can be found at 352 b 20 below. The whole of Egypt has been formed by the Nile silt. It lies lower than the Red Sea, which shows that the whole area was once sea (352 b 20-30). So presumably when the Nile dries up the land will again fiood. As the O.T. points out, Aristotle is more familiar with one side of the process, the encroaching of land on sea.
(My explanation in the first paragraph follows the O.T. closely. Alex, gives the same explanation of the first δπον clause: but takes λιμνάζειν in the second to refer to a stage in the process of silting tin. So he supposes that each clause describes a way in which land is formed (by retirement of the sea or by silting), rather than that each describes from a different point of view the same process of reciprocal land formation and floeding. The O.T. explanation seems the better. Its variant reading πληθνουσι does not materially affect the sense. The text of the passage is doubtful, as the note on the text indicates.)
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χρόνους, ὥστε μηδένα μνημονεύειν, ἀλλὰ σῳζο-μένων ἔτι τῶν ὑπομενόντων ἐπιλελῆσθαι διὰ χρόνον πλῆθος, τὸν αὐτὸν δὲ τρόπον χρὴ νομίζειν καὶ τοὺς κατοικισμοὺς λανθάνειν πότε πρώτον εγενοντο τοῖς ἔθνεσιν ἑκάστοις εἰς τὰ μεταβάλλοντα καὶ 25 γιγνόμενα ξηρὰ ἐξ ἑλωδῶν καὶ ἐνύδρων καὶ γὰρ ἐνταῦθα κατὰ μικρὸν ἐν πολλῷ γίγνεται χρόνῳ ἡ ἐπίδοσις, ὥστε μὴ μνημονεύε ιν τινες πρώτοι καί πότε καὶ πῶς ἐχόντων ἧλθον τῶν τόπων.
Οἷον συμβέβηκεν καὶ τὰ περὶ Αίγυπτον καὶ yap οὖτος ἀεὶ ξηρότερος ὁ τόπος φαίνεται γιγνόμενος 30 καὶ πᾶσα ἡ χώρα τοῦ πόταμον πρόσχωσις οὖσα τοῦ Νείλου, διὰ δὲ τὸ κατὰ μικρόν ξηραινομένων τῶν ἑλῶν τοὺς πλησίον εἰσοικίζεσθαι τὸ τοῦ χρόνον μήκος ἀφῄρηται την αρχήν. φαίνεται οὖν καὶ τὰ στόματα πάντα, πλὴν ἑνὸς τοῦ Κανωβικοῦ, χειροποίητα και ον τον πόταμον ὄντα, καὶ τὸ ἀρχαῖον 35 ἡ Αίγυπτος Θῆβαι καλούμεναι. δηλοῖ δὲ καὶ 'Όμηρος, όντως πρόσφατος ών ὡς είπεΐν προς τας 352 a τοιαυτας μετάβολος* εκείνον γὰρ τοῦ τόπον ποιείται μνείαν ως οὔπω Μέμφιος οΰσης ή ὅλως ἢ οὐ τηλι-καύτης. τοῦτο δ’ εἰκὸς οὕτω συμβαίνειν οἱ γὰρ κάτωθεν τόποι των άνωθεν ύστερον ωκίσθησαν' ἑλώδεις γὰρ ἐπὶ πλείω χρόνον ἀναγκαίον εἶναι τοὺς 5 εγγύτερον τής προσχώσεως Βία τὸ λιμνάζειν εν τοῖς εσχάτοις ἀεὶ μάλλον. μεταβάλλει 8ὲ τοῦτο
° i.e. before starvation οι emigration has removed the last of the original inhabitants.
6 In spite of the lack of records we can prove that the pro-110
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emigration is likely to be too long for memory to cover, and indeed so long that memory fails before the last survivors have died out.® In the same way we must suppose that the time of the first settlement of the various peoples in places that were in process of change from wet and marshy to dry has been forgotten. For here, too, the advance is gradual and takes a long time, so that there is no record of who the first settlers were or when they came or m what state they found the land.
This has happened in Egypt. This is a land which Examples is obviously in the process of getting drier, and the Egypt· whole country is clearly a deposit of the Nile : but because the adjacent peoples have only encroached on the marshes gradually as they dried up, the beginning of the process has been lost in the lapse of time. We can see, however,6 that all the mouths of the Nile, except the one at Canopus, are artificial and not formed by the action of the river itself; and the old name of Egypt was Thebes. Homer’s evidence c proves this last point, though in relation to such changes he is comparatively modern : for he mentions the country as though Memphis either did not exist as yet at all or at any rate were not a place of its present importance. And it is quite likely that this was in fact so. For the higher lands were inhabited before the lower-lying, because the nearer a place is to the point where silt is being deposited the longer it must remain marshy, as the land last formed is always more water-logged. But this land changes
cess has taken place by adducing the following facts as evidence.
c Homer, Α. ix. 381; cf. Od iv. iv. 83-85, 229 ff., xiv.
245 if., 295.
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καὶ πάλιν εὐθενεῖ* ξηραινόμενοι γὰρ οἱ τόποι ἔρ-χονται εἰς τὸ καλῶς ἔχειν, οἱ δὲ ττρότζρον εὐκραεῖς ὑπερξηραινόμενοί ποτε γίγνονται χείρους.
Ὄπερ συμβέβηκε τῆς Ἕλλάδος καὶ περὶ τὴν Ἀργείων καὶ Μυκηναίων χώραν ἐπὶ μὲν γὰρ τῶν Τρωικῶν ἡ μὲν Ἀργεία διὰ τὸ ἑλώδης εἶναι ὀλίγους ἐδύνατο τρέφειν, ἡ δὲ Μυκηναία καλῶς εἷχεν (διὸ ἐντιμοτέρα ἧν), νῦν δὲ τουναντίον διὰ την προειρη-μένην αίτίαν ἡ μὲν γὰρ ἀργὴ γέγονεν καὶ ξηρὰ πάμπαν, τῆς δὲ τὰ τότε διὰ τὸ λιμνάζειν ἀργὰ νῦν χρήσιμα yeyovev. ὥσπερ οὖν ἐπὶ τούτου τοῦ τόπου συμβέβηκεν οντος μικρόν, ταὐτὸ δεῖ νόμιζαν τοῦτο συμβαίνειν καὶ περὶ μεγάλους τόπους και χώρας ολας.
Οἱ μὲν οὖν βλέποντες ἐπὶ μικρόν αιτίαν οἴονται τῶν τοιοὐτων εἶναι παθημάτων τὴν τοῦ ὅλου μετα-βολὴν ὡς γιγνομένου τοῦ οὐρανοῦ* διὸ καὶ τὴν θάλατταν ἐλάττω γίγνεσθαί φασιν ὡς ξηραινομένην, ὅτι πλείους φαίνονται τόποι τούτο πεπονθότες νῦν ἢ πρότερον, ἔστιν δὲ τούτων τὸ μὲν αληθές το 8* ονκ αληθές* πλείους μὲν γάρ εἰσιν οἱ πρότερον ένυδροι νυν δὲ χερσεύοντες, ου μήν ἀλλὰ καὶ τοὐναν-τίον πολλαχῇ γὰρ σκοποῦντες εὑρήσουσιν ἐπελη-λυθυῖαν την θάλατταν. ἀλλὰ τούτον την αίτίαν ον την τοῦ κόσμου γένεσιν οἴεσθαι χρή* γελοῖον γὰρ διὰ μικράς και ακαριαίας μετάβολος κινεῖν τὸ πᾶν, ὁ δὲ τῆς γῆς ὄγκος καὶ τὸ μέγεθος ουδόν ἐστι δή που πρὸς τὸν ολον ουρανόν ἀλλὰ πάντων τούτων
e The reference is presumably to Democritus, to whom a 112
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in its tum and in time becomes thriving. For as places dry they improve, and places that formerly enjoyed a good climate deteriorate and grow too dry.
This has happened in Greece to the land about Argos and Mycenae. In the time of the Trojan War Argos was marshy and able to support few inhabitants only, while Mycenae was good land and therefore the more famous. Now the opposite is the case for the reason given above : for Mycenae has become unproductive and completely dry, while the Argive land that was once marshy and unproductive is now under cultivation. What has happened in this small district may therefore be supposed to happen to large districts and whole countries.
Those whose vision is limited think that the cause of these effects is a universal process of change, the whole universe being in process of growth. So they say the sea is becoming less because it is drying up,® their reason being that we find more places so affected now than m former times. There is some truth in this, but some falsehood also. For it is true that there is an increase in the number of places that have become dry land and were formerly submerged; but the opposite is also true, for if they will look they will find many places where the sea has encroached. But we must not suppose that the cause of this is the growth of the universe : for it is absurd to argue that the whole is in process of change because of small changes of brief duration like these ; for the mass and size of the earth are of course nothing compared to that of the universe.6 Rather we should
belief that the sea is drying up is attributed in 11. 3» 356 b 10, a passage Diels quotes as 68 A 100.
6 Cf, ch. 3, note a on p. 12.
Greece.
The cause of these changes periodica] deluges
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αίτιον ὑποληπτέον ὅτι γίγνεται διὰ χρόνων είμαρ-30 μένων, οἷον ἐν ταῖς κατ’ ἐνιαυτόν ὥραις χειμὼν, όντως περιόδου τινός μεγάλης μέγας χειμὼν καὶ ὑπεμβολὴ όμβρων, αὕτη δὲ οὐκ ἀεὶ κατὰ τοὺς αυτούς Τόπους, ἀλλ’ ώσπερ ὁ καλούμενος επί Δευκαλίωνος κατακλυσμός· καί γὰρ οὗτος περὶ τὸν *Ελληνικόν ἐγένετο τόπον μάλιστα, καί τούτου περί 35 την Ἑλλάδα την ἀρχαίαν. αὕτη δ’ ἐστὶν ἡ περί 3521»Δωδώνην καὶ τὸν * Αχελώον οὗτος γὰρ πολλαχοῦ τὸ ρεύμα μετάβέβληκεν* ωκουν γὰρ οι Σελλοὶ ενταύθα καί οι καλούμενοι τότε μεν Γραικοὶ νῦν δ’ 'Έλληνες. ὅταν οὖν γένηται τοιαύτη υπερβολή όμβρων, νομιζειν χρὴ ἐπὶ πολὺν χρόνον διαρκειν, 5 καὶ ώσπερ νυν του αέναους εἶναί τινας των ποταμών τούς δὲ μὴ οἱ μεν φασιν αίτιον εἶν αι τὸ μέγεθος τῶν ὑπὸ γῆς χασμάτων, ἡμεῖς δὲ τὸ μέγεθος των ὑψηλῶν τόπων καλ την πυκνότητα καί ψυχρότητα αυτών (οὗτοι γὰρ πλεῖστον καὶ δέχονται ὕδωρ καὶ στέγουσιν καὶ ποιοῦσιν ὅσοις δὲ μικραὶ αἱ ἐπικρε-ιο μάμεναι των ορών συστάσεις η σομφοί και λιθώδεις καί αργιλώδεις, τούτους δὲ προαπολείπειν), οὕτως οΐεσθαι δεῖν1 τότε, ἐν οἶς ἂν γένηται ἡ τοιαύτη τοῦ υγρού φορά, οἷον άενάους ποιεῖν τὰς υγρότητας των τόπων μάλλον.1 2 τφ χρόνῳ δὲ ταῦτα ξηραίνεται 15 [γιγνόμενα]3 μάλλον, θάτερα 8* ἔλαττον4 τὰ ἔφυδρα,5
1 δεῖ Ο.Τ.
2 om. Ο.Τ, ϊ ποταμών pro τόπων μάλλον habent Par. 2032 ΟΙ.
a sed. Ideler O.T., cf. Ap 62. 33-34.
* Ιλαττον O.T., cf. Ap 62. 34; ἐλάττω Fobes,
5 τἀ εόςδρα sed. Ideler.
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suppose that the cause of all these changes is that, just as there is a winter among the yearly seasons, so at fixed intervals in some great period of time a there is a great winter and excess of rains. This does not always happen in the same region of the earth: for instance, the so-called flood of Deucalion took place largely in the Hellenic lands and particularly in old Hellas, that is, the country round Dodona and the Achelous, a river which has frequently changed its course. Here dwelt the Selloi and the people then called Greeks and now called Hellenes. Whenever such an excess of rains occurs it must be supposed to suffice for a long time. To give an analogy—We have just said tfiat the cause of some rivers flowing perennially, some not, is considered by some to be the size of the chasms beneath the earth, but that we consider it to be the size and frequency and low temperature of mountainous districts, for such districts catch, contain and produce most water ; while if the mountain systems overhanging a district are either small or porous and composed of stones and clay, the supply of water runs out earlier : so then we must suppose that where the fall of water is so large, it tends to make the moisture of the districts almost inexhaustible. But in course of time districts of the second kind dry up more, the others, that is those of the
α Perhaps a great year, the period which it takes the heavenly bodies to return to the same relative positions. This is an old idea: of. Heath, Aristarchus, ana Taylor, Commentary on Plato's Timaeus, ρ. 215, ad 89 d. There is no association of the great year m this passage with periodic cataclysms: but the idea that there are such cataclysms occurs several times in Plato, Tim. 22 b-c, 23 a-β, Laws 677 a, Critias 109 n, cf. Politicos myth 268 e if., esp. 273 a. Compare the doctrine of a recurrent cycle of knowledge, ch. 8, note e on p. 13.
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ἕως ἂν ἔλθῃ πάλιν ἡ καταβολὴ τῆς περιόδου τῆς αὐτῆς.
Ἐπεὶ δ’ ανάγκη του ὅλου γίγνεσθαι μέν τινα μεταβολήν, μὴ μέντοι γένεσιν καὶ φθοράν, εἴπερ μένει τὸ πᾶν, ανάγκη, καθάπερ ἡμεῖς λέγομεν, μὴ τοὺς αὐτοὺς ἀεὶ Τόπους ὑγρούς τ’ εἶναι θάλάττῃ καὶ 20 ποταμοῖς καὶ ξηρούς. δηλοῖ δὲ τὸ γιγνόμενον οὓς γάρ φαμεν ἀρχαιοτάτους εἶναι τῶν ανθρώπων Αιγυπτίους, τούτων ή χώρα πάσα γεγονυῖα φαίνεται καὶ οὖσα τοῦ ποταμού έργον. καί τοῦτο κατά τε τὴν χώραν αὐτὴν ὁρῶντι δῆλόν ἐστιν, καὶ τὰ περὶ την ἐρυθρὰν θάλατταν τεκμήριον ικανόν ταύτην 25 γὰρ τῶν βασιλέων τις ἐπειράθη διορύττειν (οὐ γὰρ μι κρὰς εἶχεν ἂν αὐτοῖς ὠφελείας πλωτός πας ὁ τόπος γενόμενος· λέγεται δὲ πρώτος Σέσωστρις ἐγχειρῆσαι τῶν παλαιών), ἀλλ’ εὖρεν ὑψηλοτέραν οὖσαν την θάλατταν τῆς γῆς* διὸ ἐκεῖνος τε πρότερον καὶ Δαρεῖος ύστερον έπαυσα το δι ορύττων, 30 ὅπως μὴ δια φθάρη το ῄεῦμ α τοῦ ποταμού συμμι-γείσης τῆς θαλάττης. φανερόν οΰν ότι θάλαττα πάντα μία ταύτῃ συνεχὴς ἧν. διὸ καὶ τὰ περὶ την
α The text and interpretation of 11. 8-15 are doubtful My interpretation follows the O.T. and makes ταΰτα (13) refer to the latter of the two types of district described in the parenthesis, t. ι. to ©σοι? δἐ . . . προαπολειπειν (9-11) · 6 are ρα then refers to ουτοι γάρ . . . πο town 8-9, words which describe a type of district that may fairly be described as εόςδρο? (14-15). On this interpretation Aristotle is contrasting· two types (οὅτοι γάρ and ὅσοι? δἐ) of districts and saying that after a deluge one retains its moisture longer than the other.
Thurot makes ταΰτα refer to the wet districts described m 11. 12-13, and alters 11. 13-15 to read as follows—τω χρόνω δἐ 116
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moist kind, less,® until the beginning of the same cycle returns again.
Since some change must necessarily take place Evidence in the whole, but this change cannot be growth and changes decay as the universe is permanent, it must be as we Bypt aed say that the same districts are not always moistened by sea and rivers nor always dry. The facts prove this. For the land of the Egyptians, who are supposed to be the most ancient of the human race, appears to be all made ground, the work of the river.
This is clear to anyone who looks at the country itself, and further proof is afforded by the facts about the Red Sea One of the kings tried to dig a canal to it. (For it would be of no little advantage to them if this whole region was accessible to navigation:
Sesostris is said to be the first of the ancient kings to have attempted the work ) It was, however, found that the sea was higher than the land: and so Sesostris first and Dareius after him gave up digging the canal for fear the water of the river should be ruined by an admixture of sea-water.b This makes it clear that there was once a continuous sea here, which again is
ταυτα ξηραινόμενα γίγνζται ἐλάττω τἀ ΖφνΒρα, Πάτερα 8e πλείω, εως . . . Thus the contrast is between districts subject to the deluge and in consequence wet, which shrink while other districts not subject to it and so dry correspondingly expand.
γιγνάμενα (14) is condemned by ldeler (i. p. 487) as well as by O.T. and Thurot, and does not seem to have been read by Alex. I have therefore bracketed it. ελαττον seems necessary m 1. 14 on the interpretation I have adopted.
b Cf. Herod, u. 108, 158, Strabo xvii. 25, Diodoius i. 33, Pliny, Nat. Hist. vi. 33; and How and Wells’s Commentary on Herodotus, vol. ι. pp. 245-246. The canal ran from the Nile at Bubastis to the Bitter Lakes and thence southwards to the Red Sea. Strabo, Diodorus and Pliny all mention the difficulty caused by the difference in levels, which Diodorus says was overcome by means of a lock.
117
METEOKOLOGICA, I. xiv
why the district of Ammon a in Libya is unexpectedly found to be lower and hollower than the land to seaward of it: for clearly what happened was that the river deposited silt which formed dry land and lakes, but that in course of time the water left in the lakes dried up and has now disappeared. Furthermore, Lake there has been such a great increase of river silt on the Maeotis* shores of Lake Maeotis that the ships that ply there now for trade are far smaller in size than they used to be sixty years ago And from this fact it is easy to deduce that, like most other lakes, this too was originally produced by rivers and that eventually it must all become dry. Besides, there is always a current through the Bosphorus as a result of the silting, and one can even see with one’s own eyes how the process works. For whenever the current made a sandbank off the shore of Asia, there formed behind it at first a small lake, which subsequently dried up : then a further sandbank formed in front of this one and another lake, and so the process went on. When this has happened often enough the channel must in course of time be narrowed till it is like a river, and even this in the end must dry up.
It is therefore clear that as time is infinite and the CondusioD. universe eternal that neither Tanais nor Nile always flowed but the place whence they flow was once dry . for their action has an end whereas time has none.
And the same may be said with truth about other rivers. But if rivers come into being and perish and if the same parts of the earth are not always moist, the sea also must necessarily change correspondingly.
And if m places the sea recedes while in others it encroaches, then evidently the same parts of the earth
a Qattara Depression.
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353 &
γῆς οὐκ ἀεὶ τὰ αὐτὰ τὰ μέν ἐστιν θάλαττα τὰ δ’ ήπ€ΐ.ρος, ἀλλὰ μεταβάλλει τῷ χρόνῳ πάντα.
25 Διότι μὲν οὖν οὐκ ἀεὶ ταὐτὰ οὔτε χερσεύει τῆς γῆς οὔτε πλωτά ἐστιν, καὶ διὰ τίν’ αἰτίαν ταῦτα συμβαίνει, εἴρηται· ὁμοίως δὲ καὶ διὰ τί οἱ μὲν ἀέναοι οἷ δ’ οὓ τῶν ποταμῶν εἰσιν.
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as a whole are not always sea, nor always mainland, but in process of time all change.
We have now explained why the same parts of the earth are not always either dry land or navigable water and what the reason for this is : and we have explained similarly why some rivers are perennial, some not.
m
Β
CHAPTER Ι
ARGUMENT
The sea and its nature. (I) Previous views. The theologians believed that the sea has sources (like a river) ; the secular philosophers believed that it had a beginning m time and give various accounts of its saltness (353 a 32-b 16). (IT) The sea cannot have sources. A (1) Water that has a
353 a 32 Περὶ δὲ θαλάττης, καὶ τίς ἡ φύσις αυτής, καὶ διὰ τίν’ αἰτίαν αλμυρόν τοσοῦτον ἐστιν ὕδατος πλήθος, ἔτι δὲ περὶ τῆς ἐξ αρχής γενέσεως λέγωμεν.
35 Οἱ μὲν οὖν αρχαίοι καὶ διατρίβοντες περὶ τὰς 353 b θεολογίας ποιοῦσιν αὐτῆς πηγάς, ἵν’ αὐτοῖς ὦσιν άρχαΐ και ρίζαι γῆς καὶ θαλάττης· τραγικώτερον γὰρ οὕτω καὶ σεμνότερον ὑπέλαβον ἴσως είναι τὸ λεγόμενον, ὡς μέγα τι τοῦ παντὸς τοῦτο μόριον ὅν* καὶ τὸν λοιπὸν ουρανόν ολον περὶ τοῦτον συνεσταναι 5 τὸν τόπον καί τούτου χάριν ὡς ὄντα τιμιώτατον καὶ αρχήν.
Οἱ δὲ σοφώτεροι τήν ἀνθρωπίνην σοφίαν ποιοῦσιν αὐτῆς γένεσιν* είναι γὰρ τὸ πρώτον υγρόν άπαντα 122
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CHAPTER I argument (continued)
source is either running or artificial, the sea is neither; (2) some seas are land locked and their sources mould have been discerned (353 b 17—354 a 5). Β (1) Though the sea does flow in places this is due (1) to confinement in narrow straits,
(2) to differences of depth (364 a 5-34).
Our next subject is the sea and its nature, the problem of why so great a volume of water is salt and of its original formation.
(I) The ancients who concerned themselves with The Theo-theology a make it have sources, their purpose beinglogians to provide both land and sea with origins and roots.
They perhaps supposed that this would give a more dramatic and grander air to their theories, according to which the earth was an important part of the universe, the whole of the rest of which had formed around it and for its sake, as if the earth were the most important and primary part of it.
Those who were more versed in secular philosophy The Ptiio-suppose it to have had a beginning They say thatsop ers’
Of. Hesiod, Theogony 282, 783-792.
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τὸν περὶ τὴν γῆν τόπον, ὑπὸ δὲ τοῦ ἡλίου ξηραινό-μενον τὸ μὲν διατμἴσαν πνεύματα καὶ τροπὸς ἡλίου καὶ σελήνης φασὶ ποιεῖν, τὸ δὲ λειφθὲν θάλατταν 10 εἶναι· διὸ καὶ ἐλάττω γίγνεσθαι ξηραινομένην οἴονται, καὶ τέλος ἔπεσθαί ποτε πᾶσαν ξηράν. ἔνιοι δ’ αὐτῶν θερμαινόμενης φασὶν ὑπὸ τοῦ ἡλίου τῆς γῆς οἷον ἱδρῶτα γίγνεσθαι* διὸ καὶ αλμυρόν εἶναι* καὶ γὰρ ὁ ἱδρὼς αλμυρός. οἱ δὲ τῆς αλμυρό-τητος αἰτίαν την γην εἶναί φασιν καθάπερ γὰρ τὸ 15 διὰ τῆς τέφρας ἡθούμενον αλμυρόν γίγνεται, τον αυτόν τρόπον καὶ ταύτην αλμυρόν εἶναι μειχδείσης αὐτῇ τοιαύτης γῆς.
Ὅτι μὲν οὖν πηγὰς τῆς θαλάττης αδύνατον εἶναι, διὰ τῶν υπαρχόντων ἤδη θεωρεῖν δεῖ.
Τῶν γὰρ περὶ την γην ὑδάτων τὰ μὲν ρυτά τυγ-20 χάνει ὄντα τὰ δὲ στάσιμα. τὰ μὲν οὖν ῄυτὰ πάντα πηγαία· περὶ δὲ τῶν πηγών εἰρήκαμεν πρότερον ὅτι δεῖ νοεῖν οὐχ ὥσπερ ἐξ αγγείου ταμιευομένων1 την
1 ταμιευομἐνων Ε0ΠΓΓ Oil Thu rot O.Τ. : ταμιευσομἐνων (ut videtur) Ej: ταμιευάμενον Fobes.
α Alex., on the authority of Theophrastus, attributes this view to Anaximander and Diogenes of Apollonia (c/. Diels 12 A 27 and 64 A 9, 17) .* though there is also perhaps some reminiscence of Thales and of Anaximenes (Diels 13 A 7 (5)). There are, however, two views of the cause of the solstices to be found in this and the following chapter ι (1) that the sun is fed by moisture and the solstices are due to the lack of it, 354 b 34—355 a 5 ; (2) that they are due to the resistance of the air 353 b 7, 335 a 22-25. The second view was held by Anaximenes (Diels 13 A 15); and also, according to Theophrastus, by Anaximander and Diogenes. Ideler (ι. p. 509) seems right in attributing the first view to Heracleitus : c/. Burnet, E.G,P.\ pp. 155-156, and especially the passage 124
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at first the whole region about the earth was wet,a and that as it dned up the water that evaporated became the cause of winds and the turnings of sun and moon,6 while what was left is the sea: consequently they believe that the sea is still drying up and becoming less, and that in the end a time will come when it is all dried up. Some c again believe that the sea is, as it were, the sweat of the earth which it sweats out when the sun heats it: which is the reason why it is salt because sweat is salt. Others d suppose that the earth is the cause of its saltness * just as water strained through ashes becomes salt, so the sea is salt because earth with this property is mixed with it.
(II) We must therefore now show by an examina- The sea tion of the facts that the sea cannot have sources. sources^6
A (1) The water on the earth’s surface is either running or standing. Running water flows from sources. (We have spoken about sources above and said that a source must not be supposed to be the point at which a supply of water flows out of a kind
quoted from the Περί Διαίται. But Burnet, Diels and Heath all ignore the passage 354 b 34—355 a 5 in which this first view is given.
b Heath, Aristarchus, p. 33 (following Zeller, Phil, der Griecken6, i. p. 298, note 1), doubts if τροπαί can mean solstice here. But his doubts are partly based on his interpretation of 355 a 25 (on which see ch. 2, note b on p. 135), and of the reference to the moon here he says “ τροπαί could be used of the moon in a sense sufficiently parallel to its use for solstices.” It seems better, therefore, to take τροτταί m what is its natural sense as referring to the limits of the variations in the course of the sun (solstices) and of the moon. Of,
Burnet, E.G.ΡΛ ρ. 63, note 2.
e Empedocles: cf. 357 a 24 and Diels 31 A 66. Also Democritus (Diels 68 A 99 A) and Antiphon (87 Β 32).
d Xenophanes.· Diels 21 A 33 (4); Metrodorus: Diels 70 A 19 ί Anaxagoras: Diels 59 A 90.
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ἀρχὴν εἶναι πηγήν, ἀλλ* εἰς ἣν1 ἀεὶ γιγνόμενον καί συρρέον ἀπαντᾴ2 πρώτην. τῶν δὲ στάσιμων τα μὲν συλλογιμαῖα καὶ ὑποστάσεις, οἷον τὰ τελμα-25 τιαῖα καὶ ὅσα λιμνώδη, πλήθει καὶ ὀλιγότητι διαφέ-ροντα, τὰ δὲ πηγαία. ταῦτα δὲ πάντα χειρόκμητα, λέγω δ’ οἷον τὰ φρεατιαῖα καλούμενα· πάντων γὰρ ανωτέρω δεῖ τὴν πηγήν εἶναι τῆς ρύσεως. διὸ τα μεν αυτόματα ρεΐ τα κρηναία καί ποτάμια, ταῦτα δὲ τέχνης προσδεῖται τῆς ἐργασομένης. αἱ μὲν οὖν 80 διαφοραὶ τοσαῦται καὶ τοιαῦται τῶν ὑδάτων εἰσίν τούτων δ’ οὕτω διωρισμένων αδύνατον πηγὰς είναι * τῆς θαλάττης· ἐν οὐδετέρῳ γὰρ τούτων οἷόν τ’ είναι τῶν γενών αυτήν* οὔτε γὰρ ἀπόρρυτός ἐστιν οὔτε χειροποίητος, τὰ δὲ πηγαία πάντα τούτων θάτερον πέπονθεν αυτόματον δὲ στάσιμον τοσοῦτον 35 πλήθος οὐδὲν ὁρῶμεν πηγαῖον γιγνόμενον.
354 a Ἕτι δ’ ἐπεὶ πλείους εἰσὶ θάλατται πρὸς ἀλλήλας οὐ συμμειγνύουσαι κατ’ οὐδέν α τόπον, ὧν ἡ μεν ερυθρά φαίνεται κατά μικρόν κοινωνοῦσα πρὸς την έξω στηλών θάλαττον, ή δ’ e Υρ καν ία καί Κασπία κεχωρισμέναι τε ταύτης καὶ περιοικούμεναι κύκλῳ, 5 ὥστ* οὐκ ἂν ἐλάνθανον αἱ πήγα ί, εἰ κατά τινα τόπον αυτών ἧσαν.
Ῥέουσα δ’ ἡ θάλαττα φαίνεται κατά τε τὰς στενότητας, ει που διά την περιέχουσαν γην εἰς μικρόν εκ μεγάλου συνάγεται πελάγους, διὰ τὸ
1 ῆν Εχ 211 δΐ H Neon m ι Thurot O.T.: ἐν Fobes.
2 άπαντα Ex	Η Ν Αρ Thurot Ο.Τ.: απαντάν Fobes.
β Aristotle’s language here, with the plural participles, implies, as Tarn remarks (Alexander the Great, n. p. 6, note 3), that the Hyrcanian and Caspian are separate seas. If this 126
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of vessel, but the point at which water which is continually forming and trickling together first gathers.) Of standing water some collects and remains static, for instance swamps and lakes, which differ only in size ; some springs from sources, but is always made to do so artificially, as for instance the water in wells. For the source must always be higher than the stream it feeds : and hence water in springs and rivers runs of its own accord, but well-water always needs an artificial construction. This is a complete enumeration of the various species of water : and from this classification one can see that it is impossible for the sea to have sources. For water that has a source is either running or artificial: but the sea has neither of these characteristics, and therefore cannot fall into either class And we know of no volume of water of comparable size that has sources and yet stands of its own accord.
(2) Besides, there are many seas that have no connexion with each other at any point; for instance the Red Sea communicates with the ocean outside the straits by only a narrow channel, and the Hyrcanian 0 and Caspian have no connexion with the outer ocean and are inhabited all round, and so their sources would have been observed if they had any anywhere.
Β (1) The sea, however, obviously flows in narrow places where a large expanse of water is contracted by the surrounding land into a small space : but this
is Aristotle’s real view, and he is not merely confused by a single sea having two names (of. Bunbury, Ancient Geography, ι. p. 401, and P. Bolchert, ArUtoteles Erdhmde von Aden und Libyent p. 10), then the seas in question must be the Caspian (Ύρ/cavia) and Aral (Κασπία). See also Note on Aristotle’s Geography at end of Book I. ch. 13.
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τάλαντεύεσθαι δεῦρο κἀκεῖσε πολλάκις, τοῦτο 8’ ἐν μὲν πολλῷ πλήθει θαλάττης ἄδηλον ἦ δὲ διά ίο τὴν στενότητα τῆς γῆς ὀλίγον ἐπέχει τόπον, ἀναγ-καῖον την ἐν τῷ πελάγει μικρόν τάλάντωσιν ἐκεῖ φαίνεσθαι μεγάλης.
Ἠ δ’ ἐντὸς Ἠρακλείων στηλών ἅπασα κατά τὴν τῆς γῆς κοιλότητα ρεΐ, καὶ τῶν ποταμών το πλήθος* ή μὲν γὰρ Μαιῶτις εἰς τὸν Πόντον ῄεῖ, 15 οὗτος δ’ εἰς τὸν Αἰγαῖον τὰ δ’ ἤδη τούτων ἔξω πελάγη ἧττον ποιεῖ τοῦτ’ ἐπιδήλως, ἐκείνοις δὲ διά τε τὸ τῶν ποταμών πλήθος συμβαίνει τοῦτο (πλείους γὰρ εἰς τὸν Εὔξεινον ρέουσιν ποταμοί καί την Μαιῶτιν ἣ την πολλαπλασίαν χώραν αυτής) καί διὰ τὴν βραχύτητα τοῦ βάθους· ἀεὶ γὰρ ἔτι 20 βαθυτέρα φαίνεται οὖσα ἡ θάλαττα, καὶ τῆς μὲν Μαιώτιδος ὁ Πόντος, τούτου δ’ ὁ Αἰγαῖος, τοῦ δ’ Αἰγαίου ὁ Σικελικὸς* ὁ δὲ Σαρδονικὸς καὶ Τυρρη-νικὸς βαθύτατοι πάντων. τὰ δ’ ἔξω στηλών βραχέα μὲν διὰ τὸν πηλόν, απνοα δ’ ἐστὶν ὡς ἐν κοίλῳ τῆς θαλάττης οὕσης. ώσπερ οὖν και κατά μέρος εκ τῶν ὑψηλῶν οἱ ποταμοί φαίνονται ρεοντες, οὕτω 25 καὶ τῆς ὅλης γῆς ἐκ τῶν ὑψηλοτέρων τῶν προς άρκτον τὸ ρεύμα γίγνεται τὸ πλεῖστον* ὥστε τὰ μεν διὰ τὴν ἔκχυσιν οὐ βαθεα, τα δ’ ἔξω πελάγη βαθεα μάλλον. περὶ δὲ τοῦ τὰ πρὸς άρκτον είναι τής γῆς ὑψηλὰ ση με ιον τι και τὸ πολλούς πεισθήναι 30 τῶν αρχαίων μετεωρολόγων τον ήλιον μη φέρεσθαι
e It is not clear exactly what Aristotle means by this ebb 128
’METEdROLOGICA, II. ι
is because the sea ebbs and flows frequently. In a large expanse this motion is unnoticeable; but where the expanse is small because the shores constrict it the ebb and flow which in the open sea seemed small now seems strong a
(2) The whole Mediterranean flows according to the depth of the sea-bed and the volume of the rivers. For Lake Maeotis flows into the Pontus and this into the Aegean. In the remaining seas the process is not so obvious. In the seas mentioned it takes place because of the rivers—for more rivers flow into the Euxine and Lake Maeotis than into other areas many times their size—and because of then shallowness. For the sea seems to get deeper and deeper, the Pontus being deeper than Lake Maeotis, the Aegean deeper than the Pontus, and the Sicilian sea deeper than the Aegean, while the Sardinian and Tyrrhenian are the deepest of all. The water outside the pillars of Heracles is shallow because of the mud but calm because the sea hes in a hollow.6 As, therefore, rivers in particular are found to flow down from high places, so in general the flow is greatest from the higher parts of the earth which lie towards the north. So some seas are shallow because they are always being emptied, while the outer seas are deeper. An indication that the northerly parts of the earth are high is the opinion of many of the ancient meteorologists c that
and fiow (lit swinging to and fro) of the sea, for he had no real knowledge of the tides.
b “ i.e. it is shallow, yet the water does not flow back (as you might expect on the analogy of Maeotis, etc.) because the sea lies in a hollow as is proved by the calm (Alexander) ” (O.T.). For the shallowness of the sea beyond the Pillars of Heracles c/. Plato, Timaeus 25 d.
6 Anaximenes ι Diels 13 A 7 (b) 14.
p
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ὑπὸ γῆν ἀλλὰ περὶ τὴν γῆν καὶ τὸν τόπον τούτον, ἀφανίζεσθαι δὲ καὶ ποιεῖν νύκτα διὰ τὸ νφηλψ είναι πρὸς άρκτον την γην.
Ὅτι μὲν οὖν οὔτε πηγὰς οἷόν τ’ είναι τῆς θαλατ-της, καὶ διὰ τίν’ αἰτίαν οὕτως φαίνεται ρέουσα, τοιαῦτα καὶ τοσαῦθ’ ἡμῖν εἰρήσθω.
CHAPTER II
ARGUMENT
The sea (continuedf). (JZZ) Ite	and saltness. Our
predecessors regarded the sea as the main body of water; and some thought that rivers flow out of it as well as into it (354 b 1-18). Βζιί i&en is ιί f Water surrounds the earth just OiS air surrounds water : and the sun evaporates fresh water, which subsequently falls as ram (354 b 18-33). (Tfte swn cannot be fed by moisture as some have maintained, for (1) Me analogy with flame which they use is not valid; (2) fire
b ι Περὶ δὲ τῆς γενέσεως αὐτῆς, εἰ γέγονε, καὶ τοΰ χυμοῦ, τίς ἡ αἰτία τῆς ἁλμυρότητος καὶ πικρότητος, λεκτέον.
Ἠ μὲν οὖν αἰτία ἡ ποιήσασα τοὺς πρότερον οἴεσθαι τὴν θάλατταν ἀρχὴν είναι καὶ σῶμα τον 5 παντὸς ὕδατος ἤδ’ ἐστίν δόξειε γὰρ ἂν εύλογον εἶναι, καθάπερ καὶ τῶν άλλων στοιχείων ἐστὶν ἡθροισμένος ὄγκος καὶ ἀρχὴ διὰ τὸ πλήθος, ὅθεν μεταβάλλει τε μεριζόμενον καὶ μείγνυται τοῖς ἄλλοις—οἷον πυρὸς μὲν ἐν τοῖς ἄνω τόποις, ἀέρο; δὲ πλῆθος τὸ μετά τὸν τοῦ πυρὸς τόπον, γῆς δε ίο σῶμα περὶ ὃ ταῦτα πάντα Κεῖται φανερῶς· ὧστε 130
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the sun does not pass under the earth but round its northerly part, and that it disappears and causes night because the earth is high towards the north.
So much then for our proofs that the sea cannot have sources, and for the reason why it seems to flow as it does.
CHAPTER II argument {continued)
is not fed by the water which %t heats; (3) when water is evaporated an equivalent amount always condenses and falls again (354 b 33—355 a 32).) The fresh water, then, is evaporated, the salt water is left. The process is analogous to the digestion of liquid food. The place occupied by the sea is the natural place of water : and fresh water evaporates more quickly and easily when it reaches and is dispersed m the sea (355 a 32-b 32). Criticism of the account of rivers and the sea given in the Phaedo (355 b 32—356 b 2). (Ill)
(Ill) We must now deal with the origin of the sea, if it had one, and the reason for its salt and bitter taste.
The reason that made our predecessors think that pxedeces-the sea is the primary and main body of water is thatSOIS*views* they thought it reasonable to suppose that what was true of the other elements must be true of water.
For of each of them there is one mass which is primary because of its volume, and from which come those parts of it which change and are mixed with the other elements : thus there is a mass of fire in the upper regions, of air in the region beneath that of fire, and a main body of earth round which it is obvious that
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δῆλον ὅτι κατὰ τὸν αυτόν λόγον καί περί ὕδατος ανάγκη ζητεῖν, τοιοῦτον δ’ οὐδὲν ἄλλο φαίνεται σώμα κείμενον άθρόον, ὥσπερ καὶ τῶν άλλων στοιχείων, πλὴν τὸ τῆς θαλάττης μέγεθος· τὸ γὰρ τῶν ποταμών οὔτ’ άθρόον οὔτε στάσιμον, ἀλλ’ ὡς γι-15 γνόμενον ἀεὶ φαίνεται καθ’ ημέραν. ἐκ ταύτης δὴ τῆς ἀπορίας καὶ ἀρχὴ τῶν υγρών ἔδοξεν εἶναι καὶ τοῦ παντὸς ὕδατος ἡ θάλαττα, διὸ καὶ τους πο-ταμοὺς οὐ μόνον εἰς ταύτην ἀλλὰ καὶ ἐκ ταύτης φασι' τινες ρεῖν* διηθούμενον γὰρ γίγνεσθαι τὸ αλμυρόν πότιμον. ἀντίκειται δὲ ἑτέρα πρὸς ταύτην 20 την δόξαν ἀπορία, τί δή ποτ’ οὐκ ἔστιν τὸ συνεστὸς ὕδωρ τοῦτο πότιμον, εἴπερ ἀρχὴ τοῦ παντός ὕδατος, ἄλλ’ αλμυρόν, τὸ δ’ αίτιον ἅμα τούτης τε της άπορίας λύσις ἔσται, καὶ περὶ θαλάττης την πρώτην λαβεῖν ύπόληφιν άναγκαΐον ὀρθῶς.
Τοῦ γὰρ ὕδατος περὶ την γην περιτεταμένου, 25 καθάπερ περί τούτο η του άέρος σφαίρα καί περί τούτην ή λεγομένη πυράς (τοῦτο γάρ ἐστι πάντων έσχατον, εἴθ’ ὡς οἱ πλεῖστοι λέγουσιν εἴθ’ ὡς ημείς), φερομένου 8έ τοῦ ἡλίου τούτον τον τρόπον, καί διὰ ταῦτα τῆς μεταβολής καί γενέσεώς τε καὶ φθοράς οΰσης, τὸ μεν λεπτότατον καί γλνκύτατον 30 ἀνάγεται καθ’ ἑκάστην ημέραν καί φέρεται δια-κρινόμενον καί ἀτμίζον εἰς τὸν ἄνω τόπον, εκεί δὲ πάλιν συστὰς διὰ την ψύξιν καταφέρεται πάλιν προς την γην. καί τοΰτ ἀεὶ βούλεται ποιεῖν ἡ φύσις ούτως, καθάπερ εἴρηται πρότερον.
Διὸ καὶ γελοίοι Πάντες ὅσοι τῶν πρότερον ὑπέλα-βον τὸν ήλιον τρέφεσθαι τῷ ὑγρῶς καὶ διὰ τοῦτ’ 355 a ἔνιοί γέ φασιν καὶ ποιεῖσθαι τὰς τρόπος αυτόν οὐ
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the other two lie. Clearly, therefore, we must look for something analogous for water. But there is no obvious single mass of water, as there is of the other elements, except the sea. For the water of the rivers is neither a single mass nor standing, but appears to change continuously from day to day. It was this difficulty which led people to suppose that the sea was the primary source of moisture and of all water. So some say that rivers not only flow into it but out of it,® and that the salt water becomes drinkable by being filtered. But there is a further difficulty in the way of this view—Why is not this body of water fresh and not salt, if it is the origin of all water ? A knowledge of the reason for this will provide us with an answer to the difficulty and also ensure that our basic ideas about the sea are correct.
Water surrounds the earth just as the sphere of air Water surrounds water and the so-called sphere of fire sur- earth?ndS rounds that of air—fire being the outermost both on the commonly accepted view and on ours. As the sun moves in its course—and by its movement causes change, generation and destruction—it draws up the finest and sweetest water each day and makes it dissolve into vapour and rise into the upper region, where it is then condensed by the cold and falls again to the earth. This is the natural and normal course of events as we have said above.6
(So it is absurd to believe as some of our prede- Theeuii cessors have that the sun is fed by moisture. Indeed some say that this is the cause of the solstice,® as the
° Xenophanes ϊ Diels 21 Β 30.
6 Book I. ch. 9.
c Heradeitus : ch. 1, note α on p. 124. It Is not clear to whom, besides Heradeitus, Aristotle is referring in ὅσοι,
354 b S3; possibly to Heracleitus’s followers.
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γὰρ αἰεὶ τοὺς αὐτοὺς δύνασθαι Τόπους παρασκευά-ζειν αὐτῷ τὴν τροφήν* ἀναγκαῖον δ’ εἶναι τοῦτο συμβαίνειν περὶ αὐτὸν ἢ φθείρεσθ αι' καὶ γὰρ το φανερὸν πῦρ, ἕως ἂν ἔχῃ τροφήν, μέχρι τούτον ζῇν, 5 τὸ δ’ υγρόν τῷ πυρὶ τροφήν εἶναι μόνον,—ὧσπερ ἀφικνούμενον μέχρι προς τον ήλιον το ἀναγόμενον τοῦ υγρόν, ἢ την άνοδον τοιαύτην οὖσαν οἵανπερ τῆ γιγνομένη φλογί, δι’ ἦς τὸ εἰκὸς λαβόντες οὕτω και περί του ήλιου νπελαρον, το ο ουκ εστιν ὅμοιον ἡ μὲν γὰρ φλὸξ διὰ συνεχοῦς υγρόν και ίο ξηροῦ μεταβαλλόντων γίγνεται καὶ οὐ τρέφεται (οὑ γὰρ ἡ αὐτὴ οὖσα διαμένει οὐδένα χρόνον ως εἰπεῖν), περὶ δὲ τὸν ήλιον αδύνατον τούτο συμβαινειν, ἐπεὶ τρεφομένον γε τὸν αυτόν τρόπον, ὥσπερ ἐκεῖνοί φασιν, δῆλον ὅτι καὶ ὁ ἥλιος ον μόνον καθάπερ Ἠράκλειτός φησιν, νέος ἐφ’ ή μέρη ἐστίν, ἀλλ’ ἀεὶ 15 νέος συνεχῶς. ἔτι δ’ ἡ ὑπὸ τοῦ ἡλίου αναγωγή τοῦ υγρόν όμοια τοΐς θερμαινομένοις ἐστὶν νδασιν υπό πυρὸς* εἰ οὖν μηδὲ τὸ ὑποκαόμενον τρέφεται πυρ, οὐδὲ τὸν ἥλιον εἰκὸς ἦν ὑπολαβεῖν, οὐδ’ εἰ παν θερμαίνων ἐξατμίσειεν τὸ ὕδωρ. ατοπον δὲ καὶ τὸ μόνον φροντίσαι τοῦ ήλιου, τῶν δ’ άλλων άστρων 20 αυτούς παριδεῖν τὴν σωτηρίαν, τοσοὐτων καὶ τὸ πλήθος καὶ τὸ μέγεθος ὄντων, τὸ δ’ αὐτὸ συμβαίνει και τοντοις αλογον και τοΐς φάσκουσι τὸ πρώτον ὑγρᾶς ονσης καί τής γης, καὶ τοῦ κόσμου του περὶ τὴν γῆν ὑπὸ τοῦ ήλιου θερμαινόμενου, αέρα γενέσθαι καὶ τὸν ὅλον ουρανόν αὐξηθῆναι, καὶ 25 τούτον πνεύματά τε παρἐχεσθαι καὶ τὰς τροπὸς αὐτοῦ ποιεῖν φανερῶς γὰρ ἀεὶ το ἀναχθὲν δρώμεν
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same regions cannot always provide it with nourishment yet nourishment it must have or of necessity perish, just as the fire we can see bums as long as it has fuel to feed it, and moisture is the only fuel that will feed fire. This supposes that the moisture which is drawn up reaches as far as the sun and that it rises in the same way as flame does ; for this theory of the sun is based on the analogy of fire But (1) in fact there is no such analogy. Flame is the result of a constant metabolism of wet and dry : it is not a thing that can be fed, for it can hardly be said to remain one and the same for any length of time. But this cannot be true of the sun : for if it were fed in the same way as a flame, as they say, clearly there would not only be, as Heracleitus a says, a new sun every day, but a new sun every second. (2) Besides, the drawing up of moisture by the sun is similar to the heating of water by fire : so that if the fire beneath is not fed by the water above it, there is no reason to suppose that the sun is fed by water either, even if its heat were to evaporate all the water there is. And it is absurd to think of the sun only and say-nothing about the maintenance of the other stars, when they are so many and so large. (3) And they are open to the same objection as those who maintain that at first the earth also was moist, and that subsequently the universe about the earth was heated by the sun ; that this produced air and led to the growth of the whole heaven, and that the air caused winds and the solstices.6 For we can see clearly that the
b See ch. 1, note α on p. 124. It seems unnecessary to take αύτοΰ to refer to ούρανόν as Heath suggests (op. cit, p. 33). Neither τούτον (1. 24) nor αύτοΰ is unambiguous; and it seems to give the best sense if τοΰτον is taken as referring to αέρα and αύτοΰ to ήλιον s of. Burnet, 2B.G.P.\ p. 64, note 1.
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καταβαῖνον πάλιν ὕδωρ* κἂν μὴ κατ’ ἐνιαυτὸν ἀπο-διδῷ καὶ καθ’ ἑκάστην ὁμοίως χώραν, ἀλλ’ ἕν ye τισιν τεταγμένοις χρόνοις ἀποδίδωσι πᾶν τὸ ληφθἐν, ὡς οὔτε τρεφόμενων των άνωθεν, οὔτε τοῦ μὲν peso νοντος ἀέρος ἤδη μετὰ την γένεσιν, τοῦ 8ὲ γιγνο-μενού καὶ φθειρόμενου πάλιν εἰς ὕδωρ, ἀλλ’ ομοίως ἅπαντος διαλυόμενου καὶ συνισταμένου πάλιν εὺς ὕδωρ.
Τὸ μὲν οὖν πότιμον καὶ γλυκὺ διὰ κουφότητα παν ἀνάγεται, τὸ δ’ αλμυρόν ὑπομένει διὰ βάρος οὐκ ἐν 35 τῷ αὐτοῦ οίκείω τόπῳ* τοῦτο γὰρ οἰητέον άπορη-355 b θῆναί τε προσηκόντως (άλογον γὰρ εἰ μή τίς ἐστιν τόπος ὕδατος ὥσπερ καὶ τῶν άλλων στοιχείων) καί ταύτην εἶναι λύσιν ὃν γὰρ ὁρῶμεν κατεχουσαν τόπον την θάλατταν, οὗτος οὐκ ἔστιν θαλάττης ἀλλὰ μάλλον ὕδατος, φαίνεται δὲ θαλάττης, ὅτι 5 τὸ μεν αλμυρόν υπομένει διὰ τὸ βάρος, τὸ δὲ γλυκὺ καὶ πότιμον ἀνάγεται διὰ την κουφότητα, καθάπερ εν τοῖς τῶν ζώων σώμασιν. καὶ γὰρ ἐν τουτοις τής τροφής είσελθουσης γλυκείας ἡ τῆς ύγράς τροφής ὑπόστασις καὶ τὸ περίττωμα φαίνεται πικρόν ον και αλμυρόν· τὸ γὰρ γλυκύ καί ίο πότιμον ὑπὸ τῆς έμφυτου θερμότητος ελκυσθέν εἰς τὰς σάρκας καί την άλλην σύνταξιν ἧλθεν τῶν μερών, ως έκαστον πέφυκεν. ώσπερ οὖν κἀκεῖ ἄτοπον εἴ τις τῆς ποτίμου τροφής μὴ νομίζοι τόπον είναι την κοιλίαν, ότι ταχέως αφανίζεται, ἀλλὰ τοῦ περιττώματος, ότι τοΰθ’ δ ρα ὑπομένον, οὐκ ἂν 15 υπολαμβάνοι καλώς, ομοίως δὲ καὶ ἐν τουτοις* ἔστιν γάρ, ώσπερ λέγομεν, οὗτος ὁ τόπος ὕδατος· διὸ καὶ οἱ ποταμοί ρέουσιν εις αὐτὸν ἅπαντες καὶ πᾶν τὸ γιγνόμενον ὕδωρ· εἴς τε γὰρ τὸ κοιλότατον 136
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water drawn up always falls again Even if the correspondence is not exact m any one year or any one place, yet in a certain fixed period what was taken is returned. So it cannot feed the heavenly bodies, nor can some of it become and remain air while some after becoming air turns into water again ; all alike is resolved into air and all condenses again into water)
The fresh and sweet water, then, as we said, is all Fiesh water drawn up because it is light, while the salt water SPwaterS because it is heavy remains, but not in its own natural remains, place. For this is a difficulty which may be properly raised (for it would be unreasonable that water should not have its natural place like the other elements) and its solution is as follows : The place which we see the sea occupying is not really its natural place a but rather that of water. But it seems to be the sea’s because the salt water gets left behind because it is heavy, and the sweet and fresh drawn up because it is light. Something similar happens in the bodies of living things. For here the food when it goes in is sweet, but the sediment and residue from liquid food is bitter and salty—for the sweet and fresh part of it is drawn off by the natural heat of the body and passes into flesh and the other constituent parts of the body as appropriate.b But it would be absurd not to regard the belly as the proper place of fresh liquid food because it vanishes so quickly, but of residue because this is observed to remain. Similar remarks apply in our present subject. The place occupied by the sea is, as we say, the proper place of water, which is why all rivers and all the water there is run into it: for water flows to the deepest place,
® Cf. above, 354 b 23 if., and note at end of Book I. ch. 3,
6 Of. Book IV. ch. 1, note a on p. 294.
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ἡ βυσις, καὶ ἡ θάλαττα τὸν τοιοῦτον ἐπέχει τῆς γῆς τόπον ἀλλὰ τὸ μὲν ἀναφέρεται ταχὺ διὰ τὸν 20 ἥλιον ἅπαν, τὸ δ’ ὑπολείπεται διὰ την είρημένην αιτίαν. τὸ δὲ ζητεῖν τὴν ἀρχαίαν απορίαν, διὰ τί τοσοῦτον πλῆθος ὕδατος οὑδαμοῦ φαίνεται (καθ' έκάστην γὰρ ημέραν ποταμών βρόντων ἀναρίθμων και τὸ μέγεθος ἀπλέτων οὐδὲν ἡ θάλαττα γίγνεται πλείων), τούτο οὐδὲν μὲν ατοπον άπορησαί τινας, 25 οὐ μην έπιβλέφαντά γε χαλεπὸν ἰδεῖν, τὸ γὰρ αὐτὸ πλήθος ὕδατος εἰς πλάτος τε διαταθὲν καὶ ἀθρόον οὐκ ἐν ἴσῳ χρόνῳ ἀναξηραίνεται, αλλά διαφέρει τοσοῦτον ὥστε τὸ μὲν διαμεῖναι ἂν ὅλην τὴν ἡμέραν, τὸ δ’ ὥσπερ εἴ τις ἐπὶ τράπεζαν με-γάλην περιτείνειεν ὕδατος κύαθον, ἅμα διανοον-30 μένοις ἂν ἀφανισθείη πᾶν. ὃ δὴ καὶ περὶ τοὺς ποταμούς συμβαίνει· συνεχῶς γὰρ βρόντων άθρόων ἀεὶ τὸ ἀφικνούμενον εἰς ἀχανῆ καὶ πλατνν τόπον ἀναξηραίνεται ταχὺ καὶ ἀδήλως.
Τὸ δ’ ἐν τῷ Φαίδωνι γεγραμμενων περί τε τῶν ποταμών καί τής θαλάττης ἀδύνατόν ἐστιν, λἐν 35 γεται γὰρ ὡς άπαντα μὲν εἰς ἄλληλα συντέτρηται 356 a ὑπὸ γῆν, ἀρχὴ δὲ πάντων εἴη καὶ πηγή τῶν ὑδἀτων ὁ καλούμενος Τάρταρος, περὶ τὸ μέσον ὕδατός τι πλήθος, ἐξ οὖ καὶ τὰ βέοντα και τα μη βέοντα ἀνα-δίδωσιν πάντα* τὴν δ* ἐπίρρυσιν ποιεῖν ἐφ’ ἕκαστα τῶν ρευμάτων διὰ τὸ σάλεύειν ἀεὶ τὸ πρῶτον και 5 τὴν ἀρχὴν οὐκ ἔχειν γὰρ ἕδραν, ἀλλ’ αεὶ περί το μέσον εἱλεῖσθαι* κινούμενον δ* ἄνω καὶ κάτω ποιεῖν την ἐπίχυσιν τοῖς βενμασιν, τα δὲ πολλαχοϋ μεν λιμνάζειν, οἷον καὶ την παρ’ ἡμῖν είναι θάλατταν, πάντα δὲ πάλιν κύκλῳ περιάγειν εἰς την αρχήν,
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and the sea occupies the deepest place on the earth.
But one part of ita is all quickly drawn up by the sun, while the other for the reasons given is left behind The old question why &o great an amount of water disappears (for the sea becomes no larger even though innumerable rivers of immense size are flowing into it every day) is quite a natural one to ask, but not difficult to answer with a little thought. For the same amount of water does not take the same time to dry up if it is spread out as if it is concentrated in a small space : the difference is so great that in the one case it may remain for a whole day, in the other, if for instance one spills a cup of water over a large table, it will vanish as quick as thought. This is what happens with rivers : they go on flowing in a constricted space until they reach a place of vast area when they spread out and evaporate rapidly and imperceptibly.
Plato’s description of rivers and the sea in the ThePhaedo. Phaedo b is impossible. He says they all flow into each other beneath the earth through channels pierced through it, and that their original source is a body of water at the centre of the earth called Tartarus, from which all waters running and standing are drawn. This primary and original mass causes the flow of the vanous rivers by surging perpetually to and fro ; for it has no fixed position but is always oscillating 0 about the centre, and its motion up and down fills the rivers.
Many of them form lakes, one example of which is the sea by which we live, but all of them pass round again in a circle to the original source from which they
a i.e. the fresh water.	s Phaedo 111 c if.
c On the meaning of ειλεισ0αι cf. Cornford, Plato's Cosmology t p. 122.
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ὅθεν ἡμξαντο ρεΐν, πολλὰ μὲν κατὰ τὸν αὐτἐν ίο τόπον, τὰ δὲ καὶ καταντικρὺ τῇ θέσει τῆς € κ ροής, οἷον εἰ ῄεῖν ηρξαντο κάτωθεν, άνωθεν είσβαλλειν, είναι δὲ μέχρι τοῦ μέσου την κάθεσιν τὸ γὰρ λοιπόν προς ἄναντες ἤδη πᾶσιν εἶναι την φοράν. τοὺς δὲ χυμούς καί τὰς χρόας ἴσχειν τὸ ὕδωρ δι’ οἷας ἂν τύχωσι ρέοντα γης,
ιδ Συμβαίνει δὲ τοὺς ποταμούς ρεΐν οὐκ ἐπὶ ταὐτὸν ἀεὶ κατά τὸν λόγον τούτον ἐπεὶ γὰρ εἰς τὸ μέσον είσρέουσιν ἀφ’ οὗπερ εκρέουσιν, οὐδὲν μάλλον ρευσούνται κάτωθεν η άνωθεν, ἀλλ’ ἐφ’ ὁποτερ’ ἂν ρέφη κυμαίνω ν ὁ Τάρταρος, καίτοι τούτου συμ-βαίνοντος γένοιτ’ ἂν τὸ λεγόμενον άνω ποταμών· ὅπερ αδύνατον,
20 Ἕτι τὸ γιγνόμενον ὕδωρ καὶ τὸ πάλιν ἄναγόμενον ποθεν ἔσται; τούτο γὰρ ἐξαίρειν ὅλον ἀναγκαίον, εἴπερ ἀεὶ σώζεται τὸ ἴσον* ὅσον γὰρ ἔξω ῄεῖ, πάλιν ρεΐ προς την άρχην.
Καίτοι Πάντες οἱ ποτάμιοι φαίνονται τελευτώντας εις την θάλατταν, ὅσοι μη εἰς ἀλλήλους* εἰς δὲ γῆν 25 οὐδείς, ἀλλὰ κἂν ἀφανισθῇ, πάλιν άναδύνουσιν, μεγάλοι δὲ γίγνονται των ποταμών οι μακράν ρέοντες διὰ κοίλης* πολλών γὰρ δέχονται ρεύματα ποταμών, ύποτεμνόμενοι τω τόπῳ καὶ τῷ μήκει τὰς ὁδούς* διόπερ ὅ τ’ *Ίστρος καὶ ὁ Νεῖλος μέγιστοι τῶν ποταμών εἰσιν τῶν εἰς τήνδε τὴν so θάλατταν εξ ιόντων, και περί τῶν πηγών άλλοι λέγουσιν έκάστου τῶν ποταμών άλλας αιτίας διὰ τὸ πολλοὺς εἰς τὸν αυτόν ἐμβᾴλλειν. ταῦτα δὴ πάντα φανερόν ὡς ἀδύνατόν ἐστι συμβαίνειν ἄλλως τε καὶ τῆς θαλάττης ἐκεῖθεν την άρχην εχουσης, "Ότι μὲν οὖν ὐδατός τε ὁ τόπος ἐστὶν οὗτος καὶ 140
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flowed ; many return to it again at the same place, others at a point opposite to that of their outflow, for instance if they flowed out from below they return from above. They fall only as far as the centre, when once that is passed all motion is uphill And water gets its tastes and colours from the different kinds of earth through which it happens to flow.
But (1) on this account rivers do not always flow Objections, in the same sense. For if they flow towards the centre and also away from it, they will flow uphill as much as down, according to the direction in which the surge of Tartarus inclines. And if this is so we have the proverbial impossibility of rivers flowing uphill
(2)	Besides, where is the water that forms as rain and is again drawn up to come from ? It must be entirely left out of account if equality is to be preserved, for the same amount flows back to the source as flowed from it.
(3)	And again all rivers that do not flow into each other manifestly flow into the sea : none of them flow into the earth, and even if they do disappear underground they come up again. The great rivers are those which flow for great distances through valleys, but they are joined by many tributanes whose courses they intercept because of the length and position of their course. That is why the Istros and the Nile are the largest of the rivers flowing into our sea ; and because so many rivers flow into them different accounts are given of the sources from which they rise. But clearly none of these things could possibly happen on this theory, especially as it maintains that Tartarus is the source of the sea.
This completes our proof that the place the sea Conclusion.
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35 οὐ θαλάττης, καὶ διὰ τίν’ αίτναν το μὲν πότιμον ἄδηλον πλὴν ῄέον, τὸ δ’ ὑπομένον, καὶ διότι τελευτὴ 356 b μάλλον ὕδατος ἣ ἀρχή ἐστιν ἡ θάλαττα, καθάπερ τὸ ἐν τοῖς σώμασιν περίττωμα τῆς τροφής πάσηε, καὶ μάλιστα τὸ τῆς ὑγρᾶς, εἰρήσθω τοσαῦθ’ ἡμῖν
CHAPTER III
ARGUMENT
The sea (continued). -Ζ/’ iAe universe as a whole had a beginning, then the sea had. Bwi Democritus's theory that it will dry up is no better than a fable of Aesop. Evaporation and rainfall balance each other (356 b 4—357 a 3). The sea is not salt either (1) because it is a residue left by evaporation or (2) because of an admixture of earth : nor (3) any explanation to call it the sweat of the earth (357 a 3~b 21). The sea is constant m volume though the water composing ύ changes. Its saltness is due to the dry exhalation, of which
356 b 4 Περὶ δὲ τῆς ἁλμυρότητος αὐτῆς λεκτεον, καὶ 5 πότερον αἰεί ἐστιν ἡ αὐτή, ἣ οὔτ’ ἧν οὔτ’ ἔσται ἀλλ’ ὑπολείψει* καὶ γὰρ οὕτως οἴονταί τινες.
Τοῦτο μὲν οὖν ἐοίκασι Πάντες ὁμολογεῖν, οτι γέγονεν, εἴπερ καὶ πᾶς ὁ κόσμος· ἅμα γὰρ αὐτῆς ποιοῦσι τὴν γένεσιν. ὥστε δῆλον ὡς εἴπερ αίδιον τὸ πᾶν, καὶ περὶ τῆς θαλάττης οὕτως ὑποληπτέον.
10 τὸ δὲ νομίζειν ἐλάττω τε γίγνεσθαι τὸ πλῆθος, ὥσπερ φησὶ Λημόκριτος, καὶ τέλος ὑπολείψειν, τῶν Αἰσώπου μύθων οὐδὲν διαφέρειν εοικεν ο πε-πεισμένος οὕτως* καὶ γὰρ ἐκεῖνος ἐμυθολόγησεν
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occupies is the natural place of water and not of the sea, and our explanation of why fresh water is always running water, salt water standing ; and of why the sea is the terminus rather than the source of water, being analogous to the residue of all food, and particularly of liquid food in living creatures.
CHAPTER III argument (continued)
we have already spoken, which is analogous to the residues left in combustion and digestion, and like them salty. This dry exhalation is mixed with the moist exhalation, is carried down with it m ram, and so makes the sea salt (357 b 21—
358 a 27). Hence south winds and autumn winds are brackish (358 a 27-b 12). So the sea increases in saltness9 for little or no salt is lost in the process of evaporation (358 b 12-34). Examples to show that saltness is due to an admixture of an appropriate substance (358 b 34—359 b 26).
The sea’s saltness is our next subject; this we must Cosmos and discuss, and also the question whether the sea remains 8611 coevai’ the same for all time, or whether there was a time when it did not exist, or will be a time when it will cease to exist and disappear as some people think.
It is, then, generally agreed that the sea had a beginning if the universe as a whole had; for the two are supposed to have come into being at the same time. So, clearly, if the universe is eternal we must suppose that the sea is too. The belief held byDemocntu* Democritus a that the sea is decreasing in volume and that it will in the end disappear is like something out of Aesop’s fables. For Aesop has a fable about
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ὡς δὶς μὲν ἡ Χάρυβδις ἀναρροφήσασα τὸ μὲν πρώτον τὰ ὄρη ἐποίησε ν φανερά, τὸ δὲ δεύτερον 15 τὰς νήσους, τὸ δὲ τελευταῖον ροφησασα ξηράν ποιήσει πάμπαν, ἐκείνῳ μὲν οὖν ἥρμοττεν ὀργι-ζομένῳ πρὸς τὸν πορθμέα τοιοῦτον εἰπεῖν μύθον, τοῖς δὲ την αλήθειαν ζητοῦσιν ἧττον δι’ ἣν γὰρ αἰτίαν ἔμεινε τὸ πρώτον, εἴτε διὰ βάρος, ὥσπερ τινὲς καὶ τούτων φασίν (ἐν προχαίρω yap τούτον 20 τὴν αἰτίαν ἰδεῖν), εἴτε καὶ δι* ἄλλο τι, δῆλον ὅτι διὰ τούτο διαμένειν ἀναγκαῖον καὶ τον λοιπὸν χρόνον αυτήν. ἢ γὰρ λεκτέον αὐτοῖς ὅτι οὐδὲ τὸ ἀναχθὲν ὕδωρ ὑπὸ τοῦ ἡλίου ἥξει πάλιν, ἢ εἴπερ τοῦτ’ ἔσται, ἀναγκαῖον ἤτοι ἀεὶ ἢ μέχρι οΰπερ αν ἦ τοῦτο ὑπο-λείπεσθαι την θάλατταν, και πάλιν ἀναχθῆναι εκείνο 25 πρότερον δεήσει το πότιμον. ώστε ουδέποτε ξηρα-νεῖται πάλιν γὰρ εκείνο φθησεται καταβάν εἰς τὴν αυτήν το προανελθόν διαφέρει γὰρ οὐδὲν άπαξ τοῦτ’ εἰπεῖν ἢ πολλάκις, εἰ μὲν οὖν τὸν ἥλιον παυσει τις της φοράς, τί ἔσται τὸ ξηραῖνον; εἰ δ’ ἐάσει είναι τὴν περιφοράν, ἀεὶ πλησιάζων τὸ 80 πότιμον, καθάπερ εϊπομεν, ἀνάξει, αφήσει δὲ πάλιν ἀναχωρῶν. ἔλαβον δὲ τ αυτήν την διάνοιαν κατά της θαλάττης εκ τοῦ πολλοὺς τόπους φαίνεσθαι ξηροτέρους νῦν ἢ πρότερον περί οὖ την αιτίαν εἴπομεν, ὅτι τῶν κατά τινα χρόνον υπερβολών γι-γνομένων ὕδατος τοῦτ’ ἐστὶν τὸ πάθος, ἀλλ’ οὐ διὰ 35 την τοῦ παντός γένεσιν καὶ τῶν μορίων καί πάλιν 357 a γ’ ἔσται τουναντίον καί όταν γένηται, ξηρανειται πάλιν και τοῦθ* ούτως κατά κύκλον ἀναγκαῖον ἀεὶ 144
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Charybdis in which he says that she took one gulp of the sea and brought the mountains to view, a second one and the islands appeared, and that her last gulp will dry the sea up altogether. A fable like this was a suitable retort for Aesop to make when the ferryman annoyed him, but is hardly suitable for those who are seeking the truth. For whatever cause originally made the sea come to rest where it does— whether it was its weight, as some even of these earlier thinkers say (for it is obvious that this is the reason), or whether some other cause—the same cause must clearly make it stay where it is for all time. For they must either say that the water drawn Evapora-up by the sun does not fall again, or if it does, that the sea must remain, either for ever or at any rate as balance, long as the process goes on, and that the fresh water must continue to be drawn up first. It follows that the sea will never dry up : for before it can do so the water that has left it will fall again into it, and to admit that this happens once is to admit it continues to happen. If, then, you arrest the sun’s course, what is there to dry the water up ? But if you let it continue in its course it will, as we have explained, always draw up the fresh water when it approaches and let it fall again when it retires. This idea about the sea drying up arose because many places were observed to be drier than they were formerly; and we have already explained a that the cause of this phenomenon is an excess of rain at certain periods, and that it is not due to the growth of the universe as a whole and its parts. Some day the opposite will happen, and after that the earth will again dry up. And so the process must go on in a cycle. For this is a more
* Book ϊ. ch. 14, 352 a 25 ff.
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357 a
βαδίζειν μᾶλλον γὰρ οὕτως εύλογον ὑπολαβεῖν ὴ διὰ ταῦτα τον ουρανόν ολον μεταβάλλειν.
Ἀλλὰ περὶ μὲν τούτων πλείω τῆς ἀξίας ἐνδια-5 τέτριφεν ὁ λόγος· περὶ δὲ τῆς ἁλμυρότητος, τοΐς μεν ἅπαξ γεννήσασι καὶ ὅλως αὐτὴν γεννῶσιν ἀδύ-νατόν ἐστιν ἁλμυρὰν ποιεῖν, εἰ γὰρ παντὸς του ὑγροῦ τοῦ περὶ τὴν γῆν ὄντος καὶ ἄναχθέντος ὑπὸ τοῦ ἡλίου τὸ ὑπολειφθὲν ἐγένετο θάλαττα, επ’ ενυπήρχε τοσοῦτος χυμός εν τῷ πολλῷ ὕδατι καὶ 10 γλυκεῖ διὰ τὸ συμμειχθῆναί τινα γῆν τοιαύτην, οὐδὲν ἧττον ἐλθόντος πάλιν τοῦ διατμίσαντος ὕδατος ανάγκη, ἴσου γ’ ὄντος τοῦ πλήθους, καί τό πρώτον· ἢ εἰ μηδὲ τὸ πρώτον, μηδ’ ύστερον ἁλμυρὰν αυτήν είναι. εἰ δὲ καὶ τὸ πρώτον ευθύς ἦν, λεκτέον τίς ἡ αἰτία, καὶ ἅμα διὰ τί οὐκ εἰ καὶ τότε 15 ἀνήχθη καὶ νῦν πάσχει ταὐτό. ἀλλὰ μὴν καὶ ὅσοι τὴν γῆν αἰτιῶνται τῆς ἄλμυρότητος ἐμμειγνυμένην (ἔχειν γάρ φασι πολλούς χυμούς αυτήν, ώσθ’ ὑπο τῶν ποταμών συγκαταφερομενην Βία την μεΐζιν ποιεῖν αλμυρόν), άτοπον τό μὴ καὶ τοὺς ποταμούς αλμυρούς εἶναι· πῶς γὰρ Βυνατόν εν πολλῷ μεν 20 πλήθει ὕδατος ἐπίδηλον ούτως ποιεῖν την μεΐξιν τής τοιαύτης γῆς, ἐν ἑκάστῳ δὲ μή; δῆλον γὰρ ὅτι ἡ θάλαττά ἐστιν ἅπαν τὸ ποτάμιον ὕδωρ· οὐδενι
a Anaxagoras (Diels 59 Α 90 ; Aetius iii. 16. 2), Diogenes (Diels 64 A 17).
6 Anaxagoras (Diels 59 A 90; Alex. 67. 17), Xenophanes (Diels 21 A 3 (4)), Metrodorus (Diels 70 A 19).
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reasonable way of accounting foi the facts than to suppose that the whole universe is m process of change.
But we have spent longer talking about these things than is really justified. To return to the sea's The sea’s saltness. Those who make it come into existence all Se^ews at once, or for a matter of that those who make it dismissed, come into existence at all, cannot account for its saltness. For it is all the same whether they maintain (1) that sea is what is left of the moisture on the earth after evaporation by the sun,® or (2) that the taste inherent in the great mass of naturally sweet water is due to a suitable admixture of earth.b For (1) on the first view,0 since the volume of water that falls as rain is equal to the volume evaporated, the sea must either have been salt in the first place, or if it was not it cannot have become salt subsequently.
But if it was salt at first the reason for this should be given, and also the reason why if salt water was subject to evaporation then it is not now. While (2) as for those who attribute the sea’s saltness to an admixture of earth, saying that the earth has many tastes and so when carried down by the rivers and mixed with the sea it makes it salt—if that is so it is odd that the nvers are not salt also. For how is it possible that the admixture of earth of this kind should have so obvious an effect in a large volume of water, but not in each individual river ? For it is clear that on this view the sea is composed of water from the rivers, as it does not differ from the rivers
6 Thurot points out that the clause beginning οἀδῖν tfrrov deals only with the first of the two views put forward in the previous sentence, and that the passage makes better sense if it is supposed that some words have dropped out after τοιαντην. But neither mss. nor commentators give any indication of a lacuna.	*
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357 ft
γὰρ διέφερεν ἀλλ’ ἢ τῷ ἁλμυρὰ εἶναι τῶν ποταμών* τούτο δ’ ἐν ἐκεἵνοις έρχεται εἰς τὸν τόπον εἰς ον ἀθρόοι ρέουσιν.
25 'Ομοίως δὲ γελοῖον κἂν εἴ τις εἰπὼν ίδρωτα τὸν γῆς εἶναι την θάλατταν οἴεταί τι σαφὲς εἰρηκεναι, καθάπερ Ἐμπεδοκλῆς· πρὸς ποίησιν μὲν γὰρ οὕτιις εἰπὼν ἴσως εἴρηκεν ἱκανῶς (ἡ γὰρ μ€ταφορα ποιητικόν), προς δὲ τὸ γνῶναι την φύσιν οὐχ Ικανώς-οὐδὲ γὰρ ἐνταῦθα δῆλον πῶς ἐκ γλυκέος τον 30 πόματος αλμυρός γίγνεται ὁ ἱδρὼς, πότερον ἀπελ-θόντος τινός μόνον οἷον του γλυκύτατου, η συμ-μειχθέντος τινός, καθάπερ ἐν τοῖς διά τῆς τέφρας ήθουμένοις ὕδασιν. φαίνεται δὲ τὸ αίτιον τα ντο καὶ περὶ τὸ εἰς την κνστιν περίττωμα συλλεγομενον* καὶ γὰρ ἐκεῖνο πικρόν καί αλμυρόν γίγνεται του 357 b πινομένου καί τον ἐν τῆ τροφή υγρόν γλυκέος οντος. εἰ δὴ ὥσπερ τὸ διὰ τῆς κονίας ἡθούμενον ὕδωρ γίγνεται πικρόν, καὶ ταῦτα, τῷ μὲν οὔρῳ συγκαταφερομένης τοιαύτης τινὺς δυνάμεως οἷα καὶ φαίνεται ὑφισταμένη ἐν τοῖς ἀγγείοις αλμυρίς, 5 τῷ δ’ ἱὸρῶτι συνεκκρινομένης ἐκ τῶν σαρκών, οἷον καταπλυνοντος τὸ τοιοῦτον ἐκ τοῦ σώματος του ἐξιόντος ὑγροῦ, δῆλον ὅτι κἀν τῇ θαλάττῃ τὸ ἐν τἧς γῆς συγκαταμισγόμενον τῷ ὑγρῷ αίτιον τής άλμυρότητος. ἐν μὲν οὖν τῷ σώματι γίγνεται τὸ τοιοῦτον ἡ τῆς τροφής ὑπόστασις διὰ τὴν ἀπεψίαν ίο ἐν δὲ τῇ γη τινα τρόπον ὑπῆρχε, λεκτέον. ὅλως δὲ πῶς οἷόν τε τοσοῦτον ὕδατος πλήθος ξηραι-νομένης καί θερμαινόμενης ἐκκριθῆναι; πολλοστόν γὰρ δεῖ μέρος αὐτὸ τοῦ λζίφθέντος εἶναι ἐν τῇ γῇ. ἔτι διὰ τί οὐ καὶ νῦν ὅταν ξηραινομένη τύχῃ γῆ, εἴτε πλοίων εἴτε ἐλάττων, ἰδίει; τῆ γὰρ ὑγρότης 148
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except m being salt and the salt is carried down in them to the place into which they all flow.
It is equally absurd (3) for anyone to think, like Empedocles,0 that he has made an intelligible statement when he says that the sea is the sweat of the earth. Such a statement is perhaps satisfactory in poetry, for metaphor is a poetic device, but it does not advance our knowledge of nature. For it is by no means clear how salt sweat is produced in the body from sweet drink—whether, for example, it is simply by the loss of its sweetest constituent or whether it is due to the admixture of something else, as m the case of waters strained through ashes. The cause appears to be the same as that which makes the residue that collects in the bladder bitter and salty though our drink and the liquid in our food is sweet. If then the cause in both cases is the same as that which makes water filtered through ashes bitter, and if some substance like the salty deposit we see in chamber-pots is carried through the body with the urine, and secreted in sweat from the flesh, being washed out of the body as it were by the water on its way out, then the admixture of some substance from the earth must be responsible for the saltness of the water in the sea also. Now in the body the sediment of food caused by failure to digest is such a substance. But we still need to be told how anything of the kind is produced in the earth. Besides, more generally, how can the drying and heating of the earth cause the secretion of so large a volume of water ? And this can only be a small proportion of what is still left in the earth. Again, why does not the earth still sweat to-day when dried in larger or smaller quantities ? [For sweat and
* Diels 31 A 63.
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16 καὶ ὁ ἱδρὼς γίγνεται πικρὸς .f1 εἴπερ γὰρ καὶ τότε, καὶ νῦν ἐχρῆν, οὐ φαίνεται δὲ τοῦτο συμβαῖνον, ἀλλὰ ξηρὰ μὲν οὖσα ὑγραίνεται, ὑγρὰ δ’ οὖσα οὐδὲν πάσχει τοιοῦτον. πῶς οὖν οἷόν τε περὶ τὴν πρώτην γένεσιν, ὑγρᾶς οὕσης τῆς γῆς, ἰδίειν ξηραινο-μένην; ἀλλὰ μᾶλλον εἰκός, ὥσπερ φασι rives, 20 ἀπελθόντος τοῦ πλείστου καὶ μετεωρισθεντος τοῦ ὑγροῦ διὰ τὸν 'ήλιον, τὸ λειφθὲν είναι θἀλατταν* ὑγρὰν δ’ οὖσαν ἰδίειν ἀδύνατον.
Τὰ μὲν οὖν λεγόμενα τῆς ἁλμυρότητος αἴτια δια-φεύγειν φαίνεται τὸν λόγον* ἡμεῖς δὲ λέγωμεν ἀρχὴν λαβόντες τὴν αὐτὴν ἣν καὶ πρότερον.
Ἐπειδὴ γὰρ Κεῖται διπλῆν εἶναι τὴν ἀναθυμίασιν, 25 τὴν μὲν ὑγρὰν τὴν δὲ ξηράν, δῆλον -ὅτι ταύτην οἰητέον ἀρχὴν εἶναι τῶν τοιούτων.
Καὶ δὴ καὶ περὶ οὖ ἀπορῆσαι πρότερον ἀναγ-καῖον, πότερον καὶ ἡ θάλαττα ἀεὶ διαμένει τῶν αὐτῶν οὖσα μορίων ἀριθμῷ ἢ τῷ εἵδει και τω ποσῷ μεταβαλλόντων ἀεὶ τῶν μερῶν, καθάπερ ἀὴρ 30 καὶ τὸ πότιμον ὕδωρ και πῦρ (ἀεὶ γὰρ ἄλλο και ἄλλο γίγνεται τούτων έκαστον, τὸ δ’ εἶδος τοῦ πλήθους έκαστου τούτων μένει, καθάπερ το τῶν ρεόντων ὑδάτων καὶ τὸ τῆς φλογὸς ρεύμα) * φανερόν δὴ καὶ τούτο καί πιθανόν, ὡς αδύνατον μὴ τὸν αὐτὸν εἶναι περὶ πάντων τούτων λόγον, καὶ δια-358 a φέρειν ταχυτῆτι καὶ βραδυτῆτι τῆς μεταβολής, επί
1 ἡ γαρ νγρότης om. 31 ΗΧ Νχ Thurot: ἡ . . . πικρός om.
ο.τ.
e These words do not fit into the argument. “ The point is not that the earth secretes moisture but not salt moisture; but, as the following lines show, that it does not secrete any-
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moisture are both bitter.] ® For if it used to happen once it should happen now. Yet in fact it does not happen, but when earth is dry it absorbs moisture, when it is moist it shows no sign of sweating. How then can the earth when it first came into being and was moist have sweated when dried ? The view that most of the moisture left it and was drawn aloft by the sun and that the sea is what was left is more plausible. But it cannot possibly sweat when it is moist.
Thus none of the current explanations of the sea’s saltness appear to stand examination, so let us offer our own, starting from the principle already laid down.
We have assumed that there are two kinds of Salfcness exhalation, one moist and one dry ; and of these the ^ ex-latter must clearly be the origin of the phenomena haiaton. in question.
But there is a difficulty which we must discuss first.
Does the sea always consist of identically the same parts ; or does it remain the same in quality and quantity though the parts are continually changing·, as in air, fresh water and fire ? For each of these is in constant process of change, though the characteristic qualities of any aggregate of it remain the same, as for instance with running water and a burning flame. It is then obviously plausible to assume that the same account must hold good of all of them, so that they differ only in that their speed of change
thing at all under the conditions supposed ” (O.T.). The O.T. omits the words altogether: but if the passage is to be emended it seems better to follow Thurot and to omit ἡ yap vyporqs and read iUei, καί ό ihpm yiyverat mxpos; “ Why does not the earth still sweat . . . and that sweat taste salt?”
151
ARISTOTLE
358 a	^	,	,
•πάντων τε φθοράν είναι καὶ γένεσιν, ταυτην μέντοι
τεταγμένως συμβαίνειν πᾶσιν αὐτοῖς.
Τούτων δ’ οὕτως ἐχόντων, πειρατέον ἀποδοῦναι την αιτίαν και περί της άλμυρότητος. φανερόν δὴ δ διὰ πολλών σημείων ὅτι γίγνεται τοιοῦτος ὁ χυμῖς διὰ σύμμειξίν τινος, εν τε γὰρ τοῖς σώμασι τὸ ἀπεπτότατον αλμυρόν και πικρόν, ώσπερ και πρότερον εἴπομεν* ἀπεπτότατον γὰρ τὸ περίττωμα τῆς ὑγρᾶς τροφής· τοι αὕτη δὲ πᾶσα μεν η ύπόστασις, μάλιστα δὲ ἡ εἰς τὴν κύστιν (σημεῖον δ’ ὅτι λεπτο-ιο τάτη ἐστίν τὰ δὲ πεττόμενα πάντα σννίστασθαι πέφυκεν)* έπειτα ἱδρώς [ἀεί]1· ἐν οἶς τὸ αὐτὸ σῶμα συνεκκρίνεται, ὃ ποιεῖ τὸν χυμόν τούτον. ομοίως δὲ καὶ ἐν τοῖς καομένοις* οὖ γὰρ ἂν μὴ κράτηση τό θερμὸν, ἐν μεν τοΐς σώμασι γίγνεται περίττωσις, ἐν δὲ τοῖς καομένοις τέφρα. διὸ καὶ την θάλαττάν 15 τινες ἐκ κατακεκαυμένης φασὶ γενέσθαι γης. ὅ οὐτω μὲν εἰπεῖν ἄτοπον, τὸ μέντοι εκ τοιαύτης αληθές· ώσπερ γὰρ καὶ ἐν τοῖς εἰρημένοις, οὐτω καὶ ἐν τῷ ὅλῳ ἔκ τε τῶν φυομἐνων καὶ γιγνομένων κατά φυσιν αει δεῖ νοεῖν, ώσπερ εκ πεπυρωμένων τὸ λειπόμενον τοιαύτην εἶναι γῆν, καὶ δὴ και την 20 ἐν τη ξηρά άναθυμίασιν πάσαν αὕτη γὰρ καὶ παρέχεται τό πολύ τούτο πλήθος, μεμειγμένης δ* οὕσης, ώσπερ εἴπομεν, τῆς τε ἀτμιδώδους ἀναθυμιάσεως καὶ τῆς ξηρᾶς, ὅταν συνιστῆται εἰς νέφη καί ὕδωρ, άναγκαΐον έμπεριλαμβάνεσθαί τι πλήθος ἀεὶ ταύτης τῆς δυνάμεως, καὶ συγκατα-25 φέρεσθαι πάλιν ὕοντος, καὶ τοῦτ’ ἀεὶ γίγνεσθαι 152
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differs. In all the process of decay and generation is taking place, though in all it takes place in a fixed manner.
This being so, let us try and give the reason for the sea’s saltness There are many indications that this kind of salty taste is due to the admixture of something For in living bodies it is the least digested matter that is salty and bitter, as we have remarked before. For the residue of liquid food is least digested ; this is true of all waste products, principally of that which collects in the bladder (whose extreme lightness proves it to be a waste product, as digestion naturally condenses), but also of sweat. In both of these the same substance is secreted and produces this taste. Something similar happens in combustion. What the heat fails to master becomes residue in living bodies, ash in combustion. So some have maintained that the sea is made of burnt earth. Thus expressed their opinion is absurd : but it is true that something of this sort makes it salt. For we must suppose that something happens in the world as a whole analogous to what happens in the phenomena just described : just as in combustion there is a residue of earth of this kind, so there is in all natural growth and generation, and all exhalation on dry land is such a residue. And it is dry land that provides the great bulk of the exhalation. Now since, as we have said, the moist and vaporous exhalation is mixed with the dry, when it condenses into clouds and rain it must necessarily include a certain amount of this property α which will subsequently be carried down in rain. The process follows a regular order, α i e the dry exhalation which being a residue is salty. 1
1 sed. Robes.
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κατά τινα τάξιν, ὡς ἐνδέχεται μετέχειν τὰ ενταύθα τάξεως. ὅθεν μὲν οὖν ἡ γένεσις ἔνεστιν του αλμυρόν εν τῷ ὐδατι, εἴρηται.
Καὶ διὰ τούτο τά τε νότια ὕδατα πλατυτέρα καὶ τὰ πρώτα των μετοπωρινῶν ὅ τε γὰρ νότος καί 30 τῷ μεγέθει καὶ τῷ πνευματι ἀλεεινότατος άνεμός ἐστιν, καὶ πνεῖ ἀπὸ τόπων ξηρών καὶ θερμών, ώστε μετ’ ολίγης ἀτμίδος. διὸ καὶ θερμός ἐστιν εἰ γάρ καὶ μὴ τοιοῦτος, ἀλλ’ ὅθεν ἄρχεται πνεῖν ψυχρος, οὐδὲν ἧττον προϊὼν διὰ τὸ συμπεριλαμβάνειν πολλὴν ἀναθυμίασιν ξηρὰν ἐκ τῶν σύνεγγυς τόπων 35 θερμός ἐστιν ὁ δὲ βορέας ἅτε ἀφ’ υγρών τόπων 358b ἀτμιδώδης· διὸ ψυχρός* τῷ δ’ ἀπωθεῖν αἴθριος ἐνταῦθα, ἐν δὲ τοῖς ἐναντίαις ὐδατώδης. ομοίως δὲ καὶ ὁ νότος αίθριος τοῖς περὶ την Λιβύην. πολύ οὖν ἐν τῷ καταφερομένω ὐδατι συμβάλλεται τοιον-τον, καί τοΰ μετόπωρον πλατέα τα ὕδατα* ανάγκη 5 γὰρ τὰ βαρύτατα πρώτα φέρεσθαι, ὥστ’ ἐν ὅσοις ἔνεστι τῆς τοιαὐτης γῆς πλήθος, ρέπει τάχιστα κάτω ταῦτα, καὶ θερμὴ γε ἡ θάλαττα διὰ τοῦτο ἐστιν πάντα γάρ ὅσα πεπυρωται, έχει Βυνάμει θερμότητα εν αὑτοῖς, ὁρᾶν δ’ ἔξεστι καὶ τὴν κονίαν καί την τέφραν και την ὑπόστασιν τῶν ζῴων ίο καὶ την ξηρὰν καὶ την ὑγράν καὶ τῶν θερμότατων γε κατά την κοιλίαν ζῴων συμβαίνει θερμοτάτην εΐναι την ὑπόστασιν.
Γίγνεται μὲν οὖν ἀεί τε πλατυτέρα διὰ ταύτην την αιτίαν, ἀνάγεται δ’ ἀεί τι μέρος αὐτῆς μετά τοῦ γλυκέος (ἀλλ’ ἔλαττον τοσούτῳ ὅσῳ καὶ ἐν τῷ
1 και τφ μ€τί0ει /cal τω πνευματι om. Ο.Τ.
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so far as things in this world admit of regularity.
This then accounts for the presence of salt in sea water.
This explains why the rams from the south and the Southerly first rains of autumn are brackish For the south autumnd wind is the warmest of winds (both m size and strength a) and blows from regions that are dry and brac warm, and so contains little moist exhalation, which is the reason why it is hot. And even if it is not naturally hot but starts as a cold wind, it none the less becomes hot because it picks up large quantities of hot exhalation from the places that lie on its way.
The north wind, on the other hand, carries moist vapour because it comes from damp places. So it is also cold. And it brings fine weather here because it drives the clouds away ; but in the south it brings rain. Similarly the south Mind brings fine weather in Libya. There is then a great deal of this substance in the rain which falls ; and the rains of autumn are brackish because what is heaviest must fall first and so rain which contains any quantity of earth of this sort falls quickest. And this is the reason why the sea is warm. For everything which has been exposed to fire contains heat potentially. We can see this in ash, in cinders and in the excrement of animals, both solid and liquid. For the excrement of animals that have the hottest bellies is hottest.
This cause is always operating to make the sea Salt is left more brackish. A certain amount of the salt water {^ν&Ρ°ΓΛ' is always drawn up with the sweet, but this amount is always the less in the same proportion as the salt
e It is difficult to make sense of these words, which the O.T. omits. Alex. (84.32) does not appear to have had them in his text.
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and brackish element is less than the sweet m rain water, so that on the whole equality is preserved.® I have proved by experiment that salt water evaporated forms fresh and the vapour does not when it condenses condense into sea water again. The same is true in other cases. For wine b and all other tasting liquids which can be evaporated and subsequently condensed to liquid again become water on condensation. For the qualities they have other than those of water are due to admixture, and the taste varies according to what is mixed with the water. But we must investigate these subjects on another and more suitable opportunity. For the present let us confine ourselves to saying that a certain amount of the existing sea water is always being drawn up and becoming fresh; and that it subsequently falls down in rain in a different formc to that in which it was drawn up, and because of its weight sinks below the fresh water. So the sea like the rivers never dries up, except locally (as both sea and rivers alike must on occasion); nor do the same parts always remain sea, the same land, though the whole bulk of each remains constant (for we must suppose that the same thing is true of land as of the sea). For part of the sea rises up, part of it falls again, and both that which rises and that which falls change their positions/
That saltness consists in an admixture is evident Saltness an
admixture; Examples.
c Because of the inclusion of dry exhalation, 358 a 33.
d Cf. 358 b 25-27: it seems to make better sense to take το μεν ... το όει 11. 31-32, as meaning the water of the sea and as referring to 358 b 25-27, with Saint-Hilaire, than to take them with the preceding sentence καί γάρ . . . νπολαβεΐν with the O.T. I have repunctuated FobeV text accordingly.
Ideler i. p. 83 punctuates as Fobes does, but translates m the same sense as Saint-Hilaire.
157
ARISTOTLE
35 οὐ μόνον ἐκ τῶν εἰρημένων, ἀλλὰ καὶ ἐἀν ns 359 a ἀγγεῖον πλάσας θῇ κήρινον εἰς την θάλατταν, περι-δήσας τὸ στόμα τοιούτοις ὥστε μὴ παρεγχεῖσἐκι τῆς θαλάττης· τὸ γὰρ εἰσιὸν διὰ τῶν τοίχων των κη ρινών γίγνεται πότιμον ὕδωρ* ὥσπερ γὰρ δι’ ηθμού το γεῶδες ἀποκρίνεται καὶ τὸ ποιούν τὴν 5 αλμυρότητα διὰ τὴν σύμμειξιν. τούτο γὰρ αἴτιον καὶ τοῦ βάρους (πλέον γὰρ ἕλκει τὸ αλμυρόν ἣ πὸ πότιμον) καὶ τοῦ πάχους* καὶ γὰρ τὸ πάχος δια-φέρει τοσοῦτον ὥστε τὰ πλοία από του αὐτοῦ των ἀγωγίμων βάρους ἐν μὲν τοῖς ποταμοῖς ὀλίγου ίο καταδύνειν, ἐν δὲ τη θαλάττη μετρίως ἔχειν καὶ πλευστικῶς* διόπερ ἔνιοι τῶν ἐν τοῖς ποταμοῖς γεμιζόντων διὰ ταύτῃ ν τὴν άγνοιαν όζημιώθησαν. τεκμήριον δὲ τοῦ μειγνυμἐνου τὸ παχύτερον εἶναι τὸν ογκον* ἐὰν γάρ τις ὕδωρ αλμυρόν ποίηση σφόδρα μείξας ἅλας, ἐπιπλέουσι τὰ ῴά, κἂν ἦ 15 πλήρη* σχεδὸν γὰρ ὥσπερ πηλός γίγνεται* τοσοῦτον ἔχει σωματῶδες πλήθος η θάλαττα, ταύτό δὲ τοῦτο δρῶσι καὶ περὶ τὰς ταριχείας.
Εἰ δ’ ὲστιν ὥσπερ μνθολογοΰσί τινες ἐν Παλαιστίνη τοιαύτη λίμνη, εἰς ἢν ἐάν τις ἐμβάλῃ συνδήσας άνθρωπον η ὑποζύγιον ἐπιπλεῖν καὶ οὐ καταδύεσθαι 20 κατά τοῦ ὕδατος, μαρτύριον ἂν εἴη τι τοῖς εἰρη-μένοις· λέγουσι γὰρ πίκραν ούτως εἶν αι τὴν λίμνην και άλμυράν ὥστε μηδὲν α ἰχθὺν ἐγγίγνεσθαι, τὰ
° Ο/.	νπί. 2. 2, 590 a 24. As the O.T. notes,
facts do not bear out Aristotle’s statement, which makes it appeal that he has not tried the experiment, but was taking it on hearsay. Pliny xxi. 37 and Aelian ix. 64 repeat Aris-158
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not only from what has now been said but also from the following experiment. Make a jar of wax and put it into the sea, having fastened its mouth in such a way as to prevent the sea getting in. It will be found that the water which gets through the wax walls is fresh, for the earthy substance whose admixture caused the saltness is separated off as though by a filter.0 This substance is also the cause of its weight (for salt water weighs more than fresh) and of its density. For there is so great a difference in density between salt and fresh water that vessels laden with cargoes of the same weight almost sink in rivers, but ride quite easily at sea and are quite seaworthy And an ignorance of this has sometimes cost people dear who load their ships in nvers. The following is a proof that the density of a fluid is greater when a substance is mixed with it. If you make water very salt by mixing salt in with it eggs will float on it, even when unblown, for the water becomes like mud. The sea contains a like quantity of earthy substance. The same thing is done in salting fish.b
If there were any truth in the stories they tell about the lake in Palestine 0 it would further bear out what I say. For they say if you bind a man or beast and throw him into it he floats and does not sink beneath the surface ; and that the lake is so bitter and salty that there are no fish in it, and that if you
totle’s statement, κεράμινον (“ earthenware ”) has been conjectured for κηρινον (cf. O.T. note on Hist. An. loc. cit.): but there is no ms. support for this and Pliny and Aelian have “ wax.”
b Alex (88. 5) connects this with the statement about eggs, saying that the salt solution in which fish were salted was tested by floating an egg in it: when the egg floated the solution was strong enough.	e The Dead Sea.
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δὲ ἱμάτια ρύπτειν, ἐάν τις διασείσῃ βρέξας. ἔστι δὲ καὶ τὰ τοιαῦτα σημεία πάντα τῶν είρημένων) ὅτι τὸ αλμυρόν ποιεί σώμα τι, καὶ γεῶδές ἐστιν 25 τὸ ἐνυπάρχον ἔν τε γὰρ τῇ Χαονίᾳ κρήνη τίς ἐστιν ὕδατος πλατυτέρου, ἀπορρεῖ δ’ αὕτη εἰς ποταμόν πλησίον γλυκὺς μέν, ἰχθῦς δ’ οὐκ ἔχοντα* εἵλοντο yap δή, ως οί ἐκεῖ μνθολογοΰσ ιν, ἐξουσίας δο θε ίσης υπό του Ἠρακλέους, ὅτ’ ἧλθεν ἄγων ἐκ τῆς Ἐρυ-θείας τὰς βοῦς, ἅλας ἀντὶ τῶν Ιχθύων, οἳ γίγνονται 30 αὐτοῖς ἐκ τῆς κρήνης* τούτου γὰρ τοῦ ὕδατος ἀφέψοντές τι μύρος τιθέασι, καὶ γίγνεται φυγβύν, όταν ἀπ ατμίση τὸ υγρόν άμα τῷ θερμῷ, ἅλες, οὑ χονδροί ἀλλὰ χαύνοι και λεπτοί ὥσπερ χιών, εἴσίν τε τήν τε δύναμιν ασθενέστεροι των άλλων καί πλείους ήδύνουσιν ἐμβληθέντες, καὶ τὴν χροιάν 85 οὐχ ομοίως λευκοί. τοιοῦτον δ’ ἕτερον γίγνεται 359 b καὶ ἐν Ὀμβρικοῖς* ἔστι γάρ τις τόπος ἐν ᾤ πε-φύκασι κάλαμοι καί σχοῖνος* τούτων κατακάουσι, καί την τέφραν ἐμβάλλοντες εἰς ὕδωρ ἀφέψουσιν ὅταν δὲ λίπωσί τι μέρος του ὕδατος, τοῦτο φνχθεν αλών γίγνεται πλήθος.
5 Ὅσα δ’ ἐστὶν αλμυρά ρεύματα ποταμών ἢ κρηνών, τα πλεῖστα θερμά ποτε είναι δεῖ νόμιζε ιν, εἶτα την μεν αρχήν άπεσβεσθαι τον πυράς, δι’ ἧς δὲ διηθούνται γῆς, ἔτι μένειν ουσαν οἷον κονίαν και τέφραν. εἰσὶ δὲ πολλαχοΰ καί κρήναι καί ρεύματα ποταμών παντοδαπούς ἔχοντα χυμούς, ὧν πάντων ίο αἰτιατέον τὴν ἐνοῦσαν ἢ ἐγγιγνομένην1 δύναμιν πυράς· καομένη γὰρ ἡ γῆ τῷ μᾶλλον καὶ ἦττον παντοδαπὰς λαμβάνει μορφάς καί χρόας χυμών· στυπτηρίας γὰρ καὶ κονίας καί τῶν ἄλλων τῶν τοιούτων γίγνεται πλήρης δυνάμεων, δι’ ὦν τὰ 160
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wet clothes in it and shake them out it cleans them. The following facts also all support our contention that it is the presence of a substance that makes water salt, and that the substance present is earthy. In Chaoma there is a spring of brackish water which flows into a neighbouring river that is sweet but contains no fish. For the inhabitants have a story that when Heracles, on his way through with the oxen from Erytheia, gave them the choice, they chose to get salt instead of fish from the spring. For they boil off some water from it and let the rest stand ; and when it has cooled and the moisture has evaporated with the heat salt is left, not m lumps but in a loose powder like snow. It is also rather weaker than other salt and more of it must be used for seasoning, nor is it quite so white. Something of a similar sort happens also in Umbria. There is a place there where reeds and rushes grow : these they burn and throw their ashes into water and boil it till there is only a little left, and this when allowed to cool produces quite a quantity of salt.
Most salt rivers and springs must be eonsideied to have once been hot; subsequently the fiery principle in them was extinguished, but the earth through which they filter retains qualities like those of ash and cinders. And there are in various places many springs and streams with many different tastes, the cause of which is always a fiery element inherent or produced in them. For the earth when subject to combustion takes on to a greater or lesser degree all kinds and shades of taste. For it becomes full of alum and ash and substances of like qualities, and sweet 1
1 έγγβνομενην J O.T. G
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359 b
15
20
25
b 27
ἡθούμενα ὕδατα ὄντα γλυκέα μεταβάλλει, καὶ τα μὲν ὀξέα γίγνεται, καθάπερ ἐν τῆ Σικάνη τῆς Σικελίας· ἐκεῖ γὰρ ὀξάλμη γίγνεται, καὶ χρῶνται καθάπερ ὄξει πρὸς ἔνια τῶν ἐδεσμάτων αὐτῷ. ἔστι δὲ καὶ περὶ Λύγκον κρήνη τις ὕδατος ὀξέος, περὶ δὲ τὴν Σκυθικὴν πικρά· τὸ δ’ ἀπορρέον αὐτῆς τὸν ποταμὸν εἰς ὃν εἰσβάλλει ποιεῖ πικρὸν ὅλον. αἱ δὲ διαφοραὶ τούτων ἐκεῖθεν δῆλαι, ποιοι χυμοὶ ἐκ ποίων γίγνονται κράσεων εἴρηται δὲ περὶ αὐτῶν χωρὶς ἐν ἄλλοις.
Περὶ μὲν οὖν ὕδατος καὶ θάλάττης, δι’ ἃς αἰτίας αἰεί τε συνεχῶς εἰσι καὶ πῶς μεταβάλλουσt και τις ἡ φύσις αὐτῶν, ἔτι δ’ ὅσα πάθη κατά φύσιν αὐτοῖς συμβαίνει ποιεῖν ἢ πάσχειν, εἴρηται σχεδὸν ἡμῖν περὶ τῶν πλείστων.
° C/. Eichholz in C.(?. xliii (July-Oct. 1949), ρ. 145 on this passage.
CHAPTER IV
ARGUMENT
!ΓΛβ causes of winds. There are,	we have said, two kinds
of exhalation from the earth, dry αηά moisi. TAese are caused by the sun, whose movement m the ecliptic gives rue to seasonal changes. The moist exhalation produces rain, ίΛβ ᾶτ$ἱ exhalation wind (359 b 27—360 a 17).	τοι» αηἄ
ᾶιῇετ tn substance : and we cannot regard wind as air in motion (360 a 17-21, 27-33).	ίδεη is made up of two
exhalations, one moist and cold, one hot and dry, αηᾶ is toJ/ in consequence moist and hot. The predominance of one or
Περὶ δὲ πνευμάτων λέγωμεν, λαβόντες ἀρχὴν την εἰρημένην ἡμῖν ἤδη πρότερον, ἔστι γὰρ δύ’ εἴδη 162
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water changes when filtered through them.® Sometimes it becomes acid, as in Sicania in Sicily : for there it becomes both salt and acid and they use it as vinegar on some of their dishes And there is an acid spring also at Lyncus, and a bitter one in Scythia the water from which makes the whole river into which it flows bitter.6 These differences are clear from a knowledge of the different tastes produced by different mixtures, a subject which has been dealt with separately elsewhere.0
We have now dealt with the causes of the continued existence of water and the sea and of their changes, with their nature, and with most of their various natural characteristics active and passive.
b Of. Herod, iv. 52, 81. c De Senw, ch. 4 ; or a lost work.
CHAPTER IV argument (continued)
other exhalation accounts for variations in rainfall from year to year (360 a 21-27,33-b 26). Why wind occurs after rainfall, rainfall when wind drops (360 b 26—361 a 4).
Why the prevailing winds are northerly or southerly (361 a 4-22). Winds originate from the earth (as exhalation), hut their movement is determined by that of the celestial region,
The exhalation of which they are composed collects gradually (361 a 22-b 8).
(With chs. 4-6 cf. Problems warn)
Let us now give an account of winds, on the lines we Two kind* have already laid down. For we have said 0 that there tionfwisa
a Cf. Book I. ch, 4, 341 b 6 ff.
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τῆς ἀναθυμιάσεως, ὥς φαμεν, ἡ μὲν ὑγρὰ ἡ δὲ 30 ξηρά* καλεῖται δ’ ἡ μὲν ἀτμίς, ἡ δὲ τὸ μὲν όλον ανώνυμος, τῷ δ’ ἐπὶ μέρους ανάγκη χρωμένους καθόλου προσαγορεύειν αυτήν οἷον καπνόν ear ι δ’ οὔτε τὸ υγρόν ἄνευ τοῦ ξηροῦ οὔτε τὸ ξηρὸν ἄνευ τοῦ ὑγροῦ, ἀλλὰ πάντα ταῦτα λέγεται κατὰ τὴν ὑπεροχὴ ν.
Φερομένου δὴ του ήλιου κύκλω, καί όταν μὲν 35 πλησιάζῃ, τῇ θερμότητι άνάγοντος τὸ υγρόν, πο ρ-360 a ρωτέρω δὲ γιγνομένου διὰ την ψύξιν συνισταμένης πάλιν τής ἀναχθείσης ἀτμίδος εἰς ὕδωρ (διὸ χει» μώνός τε μάλλον γίγνεται τὰ ὕδατα, καὶ νύκτωρ ἣ με θ’ ημέραν ἀλλ’ οὐ δοκεῖ, διὰ τὸ λανθάνειν τὰ 5 νυκτερινά των μεθ’ ημέραν μάλλον), τό δὴ κατιόν ὕδωρ διαδίδοται πᾶν εἰς την γην, υπάρχει δ’ ἐν τῇ γῇ πολὺ πυρ και πολλή θερμότης, καὶ ὁ ἥλιος οὐ μόνον τό ἐπιπολάζον τῆς γῆς υγρόν ἕλκει, ἀλλὰ καὶ την γην αυτήν ξηραίνει θερμαίνων τής δ’ ἀναθυμιάσεως, ὥσπερ εἴρηται, διπλής οϋσης, τής μὲν ίο ἀτμιδώδους τῆς δὲ καπνώδους, άμφοτέρας άναγ-καΐον γίγνεσθαι, τούτων δ’ ἡ μὲν ὑγροῦ πλέον ἔχουσα πλήθος άναθυμίασις αρχή του ύομένου ὕδατός ἐστιν, ὥσπερ εἴρηται πρότερον, ἡ δὲ ξηρὰ τῶν πνευμάτων ἀρχὴ καὶ φύσις πάντων. ταῦτα δὲ ὅτι τοῦτον τὸν τρόπον αναγκαίου συμβαινειν, 15 και έξ αυτών των έργων δῆλον* καὶ γὰρ την άνα~ θυμίασιν διαφέρειν άναγκαΐον, καί τον ήλιον καί την ἐν τῇ γῇ θερμότητα ταῦτα ποιεῖν οὐ μόνον δυνατόν ἀλλ’ άναγκαΐον ἐστιν.
Ἐπειδὴ 8’ ἕτερον έκατέρας τό εἶδος, φανερόν ὅτι διαφέρει, καί οὐχ ἡ αὐτή ἐστιν ἥ τε ανέμου φύσις
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are two kinds of exhalation—one moist and one dry : caused of these the first is called vapour, the second has no by ^ name that applies to it as a whole, and we are compelled to apply to the whole a name which belongs to a part only and call it a kind of smoke The moist exhalation does not exist without the dry nor the dry without the moist, but we speak of them as dry or moist according as either quality predominates.
When, therefore, the sun in its circular course approaches the earth, its heat draws up the moist exhalation; when it recedes the vapour thus drawn up is condensed again by the resulting cold into water (This is why there is more ram in the winter, and more at night than by day—though this is not commonly supposed to be so because rainfall at night more often passes unnoticed than by day.) The water thus formed falls and is all distributed over the earth.
Now there is in the earth a large amount of fire and heat, and the sun not only draws up the moisture on the earths surface but also heats and so dries the earth itself; and this must produce exhalations which are of the two kinds we have described, namely vaporous and smoky. The exhalation containing the greater amount of moisture is, as we have said before,® the origin of rain water : the dry exhalation is the origin and natural substance of winds. That this must be the case is evident from the facts. For the exhalations that produce rain and wind must differ and it is not only possible but necessary that the sun and the warmth in the earth should produce the exhalations.
Since the two exhalations differ in kind, it is clear Bain and that the substance of wind and of rain water also wind differ·
a Book I. ch. 9.
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20 καὶ ἡ τοῦ ὑομένου ὕδατος, καθάπερ τινὲς λέγουσιν τὸν γὰρ αὐτὸν ἀέρα κινούμενον μὲν άνεμον εἶν αι, συνιστάμενον δὲ πάλιν ὕδωρ. καὶ γὰρ ἄτοπον ει
28	ὁ περὶ έκαστους περικεχυμἐνος ἀὴρ οὗτος γίγνεται
29	κινούμενος πνεύμα, καὶ ὅθεν αν τύχη κινηθείς, άνεμος ἔσται, ἀλλ’ οὐ καθάπερ τοὺς ποταμούς ὑπο-
30	λαμβάνομεν οὐχ ὁπωσοῦν τοῦ ὕδατος εἶναι ρεον-
31	τος, οὐδ’ ἂν ἔχῃ πλήθος, ἀλλὰ δεῖ πηγαῖον εἶναι
32	τὸ ῄέον οὕτω γὰρ καὶ περὶ τῶν άνεμων ἔχει* κινη-
33	θείη γὰρ ἂν πολὺ πλήθος άέρος υπό τινος μεγάλης πτώσεως, οὐκ ἔχον ἀρχὴν οὐδὲ πηγήν.
2ΐ Ὀ μὲν οὖν ἀήρ,1 καθάπερ εν τοΐς προ τούτων
22	λόγοις εἰρήκαμεν, γίγνεται ἐκ τούτων ή μεν γὰρ
23	ἀτμὶς ὑγρὸν καὶ ψυχρὸν (εὐόριστον μὲν γὰρ ὡς
24	υγρόν, διὰ δὲ τὸ ὕδατος εἶναι ψυχρὸν τῆ οικεία
25	φύσει, ώσπερ ὕδωρ μὴ θερμανθέν), ὁ δὲ καπνὸς
26	θερμόν και ξηρόν ώστε καθάπερ εκ συμβόλων,
27	συνίσταιτο ἂν ὁ ἀὴρ υγρός καί θερμός. μαρτυρεί
34	δὲ τὰ γιγνόμενα τοῖς εἰρημἐνοις* διὰ γὰρ τὸ συν-
35	εχῶς μὲν μάλλον δὲ καὶ ἧττον καὶ πλείω καὶ 360 b ἐλάττω γίγνεσθαι την άναθυμίασιν, ἀεὶ νέφη τε καί
πνεύματα γίγνεται κατὰ την ώραν εκάστην ως πεφυκεν διὰ δὲ τὸ ενίοτε μεν την ἀτμιδώδη γίγνεσθαι πολλαπλασίων ὁτὲ δὲ την ξηράν και κα-πνώδη, ὁτὲ μεν επομβρα τὰ ἔτη γίγνεται καὶ ὑγρά, 5 ὁτὲ δὲ ἀνεμώδη και αὐχμοί. ὁτὲ μεν οὖν συμβαίνει καί τούς αὐχμοὺς καὶ τὰς επομβρίας πολλούς άμα και κατά συνεχή γίγνεσθαι χώραν, ὁτὲ δὲ κατὰ μέρη* πολλάκις γὰρ ἡ μὲν κύκλω χώρα λαμβάνει
1 ἀ μεν οΰν αήρ 1. 21 . . . θερμός 1. 27 post 1. §3 coll. Thurot.
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differ and are not the same, as some a maintain : for they say that the same substance, air, is wind when in motion, water when condensed again.6 Yet it is absurd to suppose that the air which surrounds us becomes wind simply by being in motion, and will be wind whatever the source of its motion; for we do not call a volume of water, however large, a river whatever its flow but only if it flows from a source, and the same thing is true of the winds, for a considerable volume of air might be set in motion by some large falling body, and have no origin or source.
Air then, as we have said before,0 is made up of Variations these two components, vapour which is moist and cold in rainfall, (it is unresistant because it is moist, and is naturally cold because derived from water, which is cold unless heated) and smoke which is hot and dry ; so that air, being composed, as it were, of complementary factors, is moist and hot. The facts confirm this view. For because the exhalation continually increases and decreases, expands and contracts, clouds and winds are always being produced in their natural season ; and because it is sometimes the vaporous exhalation that predominates, at other times the dry and smoky one, years are sometimes rainy and wet, at others windy and dry. And sometimes drought or ram is widespread and covers a large area of country, sometimes it is only local; for often in the country at large the
* Metrodorus of Chios (Diels 70 A 19).
b The first sentence fromithe next paragraph follows here in the accepted Greek text .* I have transposed it, following Thurot (see critical note), as the transposition seems to make better sense of the passage.
0 0/. Book I. ch. 3, S40 b 14-32 and note α on p. 20, ch.
4, 341 b 6 £; also De Gen. et Corr. u. 4, and Joachim’s note on 331 a 24.
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τοὺς ὡραίους ὅμβρους ἢ καὶ πλείους, εν δέ τινι ίο μέρει ταύτης αὐχμὸς ἐστιν* ὁτὲ δὲ τουναντίον τῆς κύκλω πάσης ἢ μετρίοις χρωμένης υδασιν ἢ καὶ μάλλον αὐχμώσης, ἕν τι μόρων ὕδατος αφθονον λαμβάνει πλήθος. αίτιον δ’ ὅτι ὡς μὲν τὰ πολλά τὸ αὐτὸ πάθος ἐπὶ πλείω διήκειν εἰκὸς χώραν, διὰ τὸ παραπλησίως κεῖσθαι πρὸς τὸν ήλιον τα 15 σύνεγγυς, ἐὰν μή τι διάφορον ἔχωσιν ίδιον* οὐ μὴν άλλ’ ἐνίοτε κατὰ τοδὶ μὲν τὸ μέρος ἡ ξηρὰ ἀναθυ-μίασις ἐγένετο πλείων, κατὰ δὲ τὸ ἄλλο ἡ ἀτμιδώδης, ὁτὲ δὲ τουναντίον καί αὐτοῦ δὲ τούτου αίτιον τὸ ἑκατέραν μεταπίπτειν εἰς την τής ἐχομένης χώρας ἀναθυμίασιν, οἷον ἡ μὲν ξηρὰ κατὰ την 20 οἰκείαν />εῖ χώραν, ἡ δ’ ὑγρὰ πρὸς την γειτνιῶσαν, ἢ καὶ εἰς τῶν πόρρω τινὰ τόπων ἀπεώσθη ὑπὸ πνευμάτων ὁτὲ δὲ αυτή μὲν ἔμεινεν, ἡ δ’ εναντία ταύτόν ἐποίησεν. καὶ συμβαίνει τούτο πολλάκις, ώσπερ επί τοῦ σώματος, εάν ή άνω κοιλία ξηρὰ ἦ, την κάτω ἐναντίως διακεῖσθαι, καὶ ταύτης ξηρᾶς 25 οΰσης ὑγρὸν εἶναι την άνω καί ψυχρόν, οὕτω καὶ περὶ τοὺς τόπους άντιπεριίστασθαι καί μεταβαλλειν τὰς αναθυμιάσεις.
Ἕτι δὲ μετά τε τούς ομβρους άνεμος ὡς τα πολλά γίγνεται ἐν ἐκείνοις τοῖς τόποις καθ’ ους ἂν συμ-πέσῃ γενέσθαι τοὺς ομβρους, καί τὰ πνεύματα 30 παύεται ὕδατος γενομενού	ταῦτα γὰρ ανάγκη
συμβαίνειν διά τὰς είρημενας ἀρχὰς· ϋσαντός τε γὰρ ἡ γῆ ξηραινομένη ὑπό τε τοῦ ἐν αὐτῇ θερμού καί ὑπὸ τοῦ άνωθεν άναθυμιαται, τούτο δ’ ἦν ἀνέμου σώμα· καί όταν ή τοιαύτη άπόκρισις ἦ καὶ ἄνεμοι κατἐχωσι, παυόμενων διὰ τὸ άποκρίνεσθαι
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seasonal rainfall is normal or even above the normal, while in some districts of it there is a drought; at other times, on the other hand, the rainfall m the country at large is meagre, or there is even a tendency to drought, while in a single district the rainfall is abundant in quantity. The reason is that as a rule a considerable area may be expected to be similarly affected, because neighbouring places lie in a similar relation to the sun, unless they have some local peculiarity : at the same time it may happen that at times the dry exhalation predominates in one district, the vaporous in another, while at times the opposite is the case. And the reason for this again is the movement of either of the two exhalations across to join that of the neighbouring district; the dry, for instance, may circulate in its own, the moist flow to a neighbouring district or be driven by winds still farther afield, while on other occasions the moist exhalation may remain and the dry retire. Thus it often happens that just as in the human body if the upper belly is dry the lower is m the opposite condition, and if the lower is dry the upper is cold and wet, so the exhalations undergo reciprocal replacement a and change of place.
Moreover, wind as a rule occurs after rain m those places in which the rain has happened to fall, and when rain falls the wind drops. These are necessary consequences of the principles we have stated. For after rain the earth is dried by its own internal heat and the heat from above and gives off exhalations which are the substance of wind. And when this separation is in process winds prevail; when they drop, because the hot element is constantly being
a See Book I. ch. 12, note b on p. 82.
Wind
follows
ram.
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35 τὸ θερμόν ἀεὶ καὶ ἀναφέρεσθαι εἰς τὸν ἄνω τόπον συνίσταται ἡ ἀτμὶς ψυχομένη καὶ γιγνεται ύδωρ* καὶ ὅταν εἰς ταὐτὸν συνωσθῶσι τὰ νέφη καὶ ἀντι-361 a περιστῆ εἰς αὐτὰ ἡ ψύξις, ὕδωρ γιγνεται και κατα-ψύχει την ξηρὰν ἀναθυμίασιν. παύουσί τε οὖν τὰ ὕδατα γιγνόμενα τοὺς άνεμους, και παυόμενων αὐτὰ γιγνεται διὰ ταύτας τὰς αίτιας.
5 Ἕτι δὲ τοῦ γίγνεσθαι μάλιστα πνεύματα ἀπό τε τῆς άρκτου και μεσημβρίας το αυτό αίτιον* πλεῖστοι γὰρ βορέαι και νότοι γίγνονται των άνεμων ὁ γὰρ ἥλιος τούτους μόνους οὐκ επέρχεται τούς τόπους, ἀλλὰ πρὸς τούτους καὶ ἀπὸ τούτων, ἐπὶ δυσμὰς δὲ καὶ ἐπ’ ἀνατολὰς ἀεὶ φέρεται· διὸ τὰ νέφη ίο συνίσταται ἐν τοῖς πλαγίοις, καὶ γιγνεται προσ-ιόντος μεν η άναθυμίασις τοῦ ύγροΰ, άπιόντος δὲ πρὸς τὸν εναντίον τόπον ὕδατα καὶ χειμώνες. διὰ μὲν οὖν την φοράν την ἐπὶ τροπὸς καὶ ἀπὸ τροπών θέρος γιγνεται και χειμών, καί ανάγεται τε άνω 15 τὸ ὕδωρ καὶ γιγνεται πάλιν* ἐπεὶ δὲ πλεῖστον μεν καταβαίνει ὕδωρ ἐν τουτοις τοΐς τόποις ἐφ’ οὓς τρέπεται και ἀφ’ ὧν, οὗτοι δέ εἰσιν ὅ τε προς άρκτον και μεσημβρίαν, ὅπου δὲ πλεῖστον ὕδωρ ἡ γῆ δἐχεται, ενταύθα πλείστην άναγκαΐον γίγνεσθαι την ἀναθυμίασιν παραπλησίως οἷον ἐκ χλωρών ξύλων καπνόν, ἡ S’ άναθυμίασις αύτη 20 άνεμός ἐστιν, εὐλόγως ἂν οὖν ἐντεῦθεν γίγνοιτο τα πλεῖστα καὶ κυριώτατα τῶν πνευμάτων. καλούνται δ’ οἱ μὲν ἀπὸ τῆς άρκτου βορεαι, οἱ δὲ ἀπὸ τῆς μεσημβρίας νότοι.
Ἠ δὲ φορὰ λοξὴ αυτών ἐστιν περὶ γὰρ τὴν γῆν πνέουσιν εἰς ορθόν γιγνομένης τῆς ἀναθυμιάσεως, 25 ὅτι πᾶς ὁ κύκλω ἀὴρ συνέπεται τη φορά, διὸ καὶ 170
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separated out and rising to the upper region,α the vaporous exhalation is cooled and condenses and becomes water. And when the clouds are driven together and the cold is compressed within them,6 water is formed and cools the dry exhalation. For these reasons, therefore, when rain falls the wind drops, and when the wind drops the rain falls.
The same cause again accounts for the prevalence of winds from north and south c—for most winds are in fact either northerly or southerly. For over these regions alone the sun does not pass, but only approaches them or recedes from them ; but its course always passes over the east and west. So clouds form in these regions bordering on its cornse, and when it approaches it causes exhalation of moisture, when it recedes to the opposite side, rain and storms. The sun’s movement m the ecliptic is thus the cause of summer and winter, and the water is drawn up and falls again. Now the largest amount of rain falls m the regions beyond the tropics, that is, the regions north and south of them; and where the earth receives the most rainfall the exhalation must be correspondingly greatest, like the smoke from green sticks, and this exhalation is wind; so it is only to be expected that the majority of winds and the most considerable should come from these quarters. Those that come from the north are called Boreae, those that come from the south Notoi.
Winds blow horizontally; for though the exhalation rises vertically, the winds blow round the earth because the whole body of air surrounding the earth follows the motion of the heavens. So one might
e Cf. 341 a 4 and Book I. ch. 3, note a on p. 22. b See Book I. ch. 12, note l· on p. 82. e Of; ch. 5, 363 a 2-20.
Prevalence of northerly and
southerly
winds.
Celestial sphere the moving cause of -winds
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ἀπορήσειεν ἄν τις ποτέρωθεν ἡ ἀρχὴ τῶν πνεύματων ἐστί, ττοτςρον άνωθεν ἢ κάτωθεν* ἡ μεν γὰρ κίνησις άνωθεν καὶ πρὶν πνεῖν ὁ [δ’]1 ἀὴρ ἐπίδηλος, κἂν ἦ νέφος ἢ ἀχλὺς· σημαίνει γὰρ κινουμένην πνεύματος ἀρχὴν πρὶν φανερῶς ἐληλυθέναι τὸν 30 άνεμον, ὡς άνωθεν αυτών ἐχόντων τὴν ἀρχήν. ἐπεὶ δ’ ἐστὶν άνεμος πλήθος τι τής ξηρᾶς ἐκ γῆς ἀναθυμιάσεως κινούμενον περί την γῆν, δῆλον ὅτι τῆς μὲν κινήσεως ἡ ἀρχὴ ἄνωθεν, τῆς δὲ ὕλης καὶ τῆς γενέσεως κάτωθεν* ἦ μὲν γὰρ ρευσεΐται τὸ ἀνιόν, ἐκεῖθεν τὸ αίτιον ή γὰρ φορὰ τῶν πορρωτέρω 35 κυρία τῆς γῆς* καὶ ἅμα κάτωθεν μεν εἰς ὀρθὸν ἀναφέρεται, και παν ισχύει μάλλον εγγύς, ἡ δὲ τῆς 36ib γενέσεως ἀρχὴ δῆλον ὡς ἐκ τῆς γῆς ἐστιν.
'Ότι δ’ ἐκ πολλῶν αναθυμιάσεων σννιουσών κατά μικρόν, ώσπερ αἱ τῶν ποταμιών ἀρχαὶ γίγνονται νοτιζούσης τής τῆς, δῆλον καὶ ἐπὶ τῶν έργων· ὅθεν γὰρ ἑκάστοτε πνεουσιν, ελάχιστοι Πάντες εισι, 5 προίόντες δὲ καὶ πόρρω λαμπροί ττνεουσιν. ἔτι δὲ καὶ τὰ περὶ τὴν άρκτον εν τῷ χειμώνι νήνεμα και ἄπνοα, κατ’ αυτόν εκείνον τον τόπον ἀλλὰ το κατά μικρόν ἀποπνέον καὶ λανθάνον ἔξω προϊόν ἤδη πνεύμα γίγνεται λαμπρόν.
Τίς μεν οὖν ἐστιν ἡ τοῦ άνεμου φύσις καί πώς ίο γίγνεται, ἔτι δὲ αὐχμῶν τε περί και ἐπομβρίας, καὶ διά τίν* αἰτίαν καὶ παύονται καὶ γίγνονται μετά τούς όμβρους, διὰ τί τε βορεαι και νότοι πλεΐστοι τῶν άνεμων εἰσίν, εἴρηται· πρὸς δὲ τούτοις και περί τής φοράς αὐτῶν.
1 Oin. Jeon Ο.Τ
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raise the question whether winds originate from above or below, for their movement is derived from above, and even before they actually start to blow the air reveals their approach, even if there is cloud or mist; for these show that a wind has started to blow even before its arrival is perceptible, which seems to indicate that winds originate from above. But since a wind is a body of dry exhalation moving about the earth, it is clear that though their motion takes its origin from above the material from which they are produced comes from below Thins the direction of flow of the rising exhalation is determined from above, as the motion of the heavens controls things whose distance from the earth is considerable · at the same time the exhalation rises vertically from below, since any cause operates more strongly on its effect the nearer it is to it and the exhalation is clearly produced originally from the earth.
The facts also make it clear that winds are formed by the gradual collection of small quantities of exhalation, in the same way that rivers form when the earth is wet. For they are all least strong at their place of origin, but blow strongly as they travel farther from it. Besides, the north, that is the region immediately about the pole, is calm and windless in winter; but the wind which blows so gently there that it passes unnoticed becomes strong as it moves farther afield.
We have thus given an account of the nature and origin of the wind, and of drought and rainfall. We have given the reason why winds fall and rise after rain and why the prevailing winds are northerly and southerly : finally we have dealt with the motion of the winds.
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CHAPTER V
ARGUMENT
Extreme heat and cold prevent the rise of winds, which occur when the seasons are changing (361 b 14-35). This is shown by the Etesian winds and the fair weather winds which correspond to them (361 b 35—362 a 31). The south wind blows, not from the pole, but from the torrid zone. This is
36ib 14 Ὀ δ’ ἥλιος καὶ παύει καὶ συνεξορμα τὰ πνεύ-15 ματα* ἀσθενεῖς μὲν yap καί ὀλίγας οὔσας τὰς ἀνα-θυμιάσεις μαραίνει τῷ πλείονι θερμῷ τὸ ἐν τῆ αναθυμιάσει ἔλαττον ὄν, καὶ διακρίνει. ἔτι δὲ αυτήν τὴν γῆν φθάνει ξηραίνω ν πρὶν γενεσθαι εκ-κρισιν ἀθρόαν, ώσπερ εις πολύ πυρ εάν ολίγον ἐμπέσῃ ὑπέκκαυμα, φθάνει πολλάκις πρὶν καπνόν 20 ποιῆσαι κατακαυθέν. διὰ μὲν οὖν ταὐτας τὰς αίτιας καταπαύει τε τα πνεύματα καὶ ἐξ αρχής γίγνεσθαι κωλύει, τῇ μὲν μαράνσει καταπαύων, τῷ δὲ τάχει τῆς ξηρότη τος γίγνεσθαι κωλύω ν διὸ περὶ Ὀρίωνος ανατολήν μάλιστα γίγνεται νηνεμία, καὶ μέχρι των ετησίων καί προδρόμων, ὅλως δὲ 25 γίγνονται αἱ νηνεμίαι διὰ δύ’ αίτιας· ἢ γὰρ διὰ ψύχος ἀποσβεννυμένης τῆς ἀναθυμιάσεως, οἷον ὅταν γένηται πάγος ισχυρός, ἢ καταμαραινομενης υπό του 7τνίγους. αἱ δὲ πλεῖσται καὶ ἐν ταῖς ἀνὰ μέσον ὥραις, ἢ τῷ μήπω ἀναθυμιᾶσθαι, ἢ τῷ ἤδη ἐξ-30 εληλυθεναι τὴν ἀναθυμίασιν καὶ άλλην μήπω ἐπιρρεῖν.
*Ακριτος δὲ καὶ χαλεπός 6 Ὠρίων εἶναι δοκεῖ, 174
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CHAPTER V argument (continued)
shown by a consideration of the two habitable zones of the earth ; one, in which we live, lies in the northern hemisphere, the other νη the southern, and each has an analogous disposition of winds. The prevailing winds m our hemisphere are northerly or southerly (362 a 31—363 a 20).
The sun both hinders and encourages the rise of Extreme winds. For when the exhalations are feeble and few edd pre-its greater heat scorches up the lesser heat of the ex- vent the halation and disperses it. Also it dries up even the earth too quickly to allow the exhalation to gather in any quantity, just as a small amount of fuel thrown into a large fire is burnt up before it can produce any smoke. For these reasons, then, the sun hinders the rise of winds or prevents it altogether . it hinders it by scorching up the exhalation’s heat; it prevents it by the speed with which it dries the earth. Therefore the period from about the rise of Orion® to the coining of the Etesian winds b and their precursors is generally calm. There are two general causes of calm weather : either the exhalation is quenched by cold, as in a hard frost, or it is scorched up and stifled by the heat. Calm weather in the intervening periods ΰ is mostly caused by lack of exhalation or by the exhalation having passed away and not yet being replaced.
The reason why Onon is commonly regarded as a constellation which brings uncertain and stormy
e Early July: the morning rising. b Cf 361 b 35 helow.
c i.e, between the cola of winter and the heat of summer.
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3611)
καὶ Βυνών καὶ ἐπιτέλλων, διὰ τὸ ἐν μεταβολῇ ὥρας συμβαίνειν την δύσιν καὶ την ανατολήν, θέρους η χειμῶνος, καὶ διὰ τὸ μέγεθος1 του άστρου ημερών γίγνεται1 πλῆθος αἱ δὲ μεταβολαὶ πάντων ταρα-35 χώδεις διὰ την άοριστίαν εἰσίν.
Οἱ δ’ ἐτησίαι πνέουσι μετὰ τροπὰς καὶ κυνὸς ἐπιτολήν, καὶ οὔτε τηνικαῦτα ὅτε μάλιστα πλησιάζει 362 a ὁ ἥλιος, οὔτε ὅτε πόρρω· καὶ τὰς μὲν ημέρας πνέουσι, τὰς δὲ νύκτας παύονται. αίτιον δ’ ὅτι πλησίον μὲν ῶν φθάνει ξηραίνων πρὶν γενέσθαι τὴν ἀναθυμίασιν ὅταν δ’ ἀπέλθῃ μικρόν, σύμμετρος ἤδη γίγνεται ἡ ἀναθυμίασις καί ἡ2 θερμότης, 5 ὥστε τὰ πεπηγότα ὕδατα τήκεσθαι, καὶ τῆς γῆς ξηραινομένης ὑπό τε τῆς οἰκείως θερμότητος και ὑπὸ τῆς τοῦ ήλιον οἷον τύφεσθαι καὶ θυμιᾶσθαι. τῆς δὲ νυκτὸς λωφῶσι διὰ τὸ τὰ πεπηγότα τηκόμενα παύεσθαι διὰ την ψυχρότητα των νυκτών. θυμιαται δ’ οὐτε τὸ πεπηγὸς οὔτε τὸ μηδὲν ἔχον 10 ξηρόν, ἀλλ’ ὅταν ἔχῃ τὸ ξηρὸν υγρότητα, τοῦτο θερμαινόμενου θυμιαται.
Ἀποροῦσι δέ τινες διὰ τί βορέαι μεν γίγνονται συνεχείς, οὓς καλοῦμεν ἐτησίας, μετά τὰς θερινάς τροπάς, νότοι δὲ ούτως ου γίγνονται μετά τας χειμερινός. ἔχει δὲ οὐκ ἄλόγως* γίγνονται μεν 15 γὰρ οι καλούμενοι λευκόνοτοι την άντικειμενην ώραν, οὐχ όντως δὲ γίγνοντ αι συνεχείς* διὸ λαν-θάνοντες ποιοῦσιν ἐπι ζητεῖν, αίτιον δ’ οτ ι ο μεν βορέας ἀπὸ τῶν ὑπὸ τὴν άρκτον πνεί τόπων, οι πλήρεις ὕδατος καὶ χιόνος εἰσὶ πολλής, ων τηκόμενων ὑπὸ τοῦ ήλιον μετά τὰς θερινας τροπας
1 “ scribe διότι διά τό μέγεθος aut pro γίνεται corrige νίνε-<τ0αι ” (Ideler). 2 άναθυμίασις καλ ἡ om. E 933 Αρ ΟΙ Ideler.
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weather when it rises and sets is that its rising and setting a occur at a change of season (summer or winter), and, owing to the size of the constellation, last many days : and all changes are uncertain and so unsettled.
The Etesian winds blow after the summer solstice The and the rise of the Dog-star b ; they do not blow when the sun is at its nearest nor when it is far off. They blow in the day-time and drop at night. The reason for this is that when the sun is closer it dries the earth too quickly for the exhalation to form : when it withdraws a little, the balance between its heat and the exhalation is restored, with the result that frozen water melts and the earth, dried by its own internal heat and by that of the sun, gives off smoke and fumes.0 These winds cease at night because the coldness of the nights stops frozen water melting. Moisture that is frozen or that contains no dry constituent does not give off fumes ; but a dry substance that contains moisture does so when heated
Some people find it difficult to see why the north The fair winds which we call Etesian blow continuously after and^ird the summer solstice, but there are no corresponding weds, south winds after the winter solstice. But this is not without reason. For the so-called fair weather winds do blow from the south at the corresponding time in winter, but as they do not blow so continuously, they escape notice; and thus the difficulty arises. The reason for this is that the north wind blows from the polar regions, which are full of water and large quantities of snow ; so the Etesian winds blow when the sun melts these, which it does just
0 Mid-November: the morning setting.
6 Late July.	e Cf. 362 a 16-22 below.
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20 μᾶλλον ἢ ἐν αὐταῖς πνέουσιν οἱ ἐτησίαι* οὑτω γὰρ καὶ τὰ πνίγη γίγνεται, οὐχ ὅταν μάλιστα πλησιάζῃ πρὸς άρκτον, ἀλλ’ ὅταν πλείων μὲν ἦ χρόνος θερμαί-νοντι, ἔτι δὲ ἐγγύς, ομοίως δὲ καὶ μετά χειμερινὰς τροπὸς πνέουσιν οἱ ὀρνιθίαι· καὶ γὰρ οὑτοι ἐτησίαι εἰσὶν ἀσθενεῖς* ἐλάττους δὲ καὶ ὀψιαίτεροι τῶν 25 ἐτησίων πνέουσιν ἑβδομηκοστῆ γὰρ ἄρχονται πνεῖν διὰ τὸ πόρρω ὄντα τὸν ἥλιον ἐνισχύειν ἧττον. οὐ συνεχεῖς δ’ ὁμοίως πνέουσι, διότι τὰ μὲν ἐπιπολῆς καὶ ἀσθενῆ τότε ἀποκρίνεται, τὰ δὲ μᾶλλον πε-πηγότα πλείονος δεῖται θερμότητος. διὸ διαλεία ποντες οὗτοι πνέουσιν, ἕως ἂν ἐπὶ τροπαΐς πάλιν 30 ταῖς θεριναῖς πνεύσωσιν οἱ ἐτησίαι, ἐπεὶ θέλει γε ὅτι μάλιστα συνεχῶς ἐντεῦθεν ἀεὶ πνεῖν άνεμος.
Ὀ δὲ νότος ἀπὸ τῆς θερινῆς τροπής πνεῖ, καὶ οὐκ ἀπὸ τῆς ἑτέρας άρκτον, δύο γὰρ ὄντων τμημάτων της δυνατής οἰκεῖσθαι χώρας, τῆς μεν προς τὸν ἄνω πόλον, καθ’ ἡμᾶς, τῆς δὲ πρὸς τὸν ἕτερον καὶ 35 πρὸς μεσημβρίαν, καί οϋσης οἶον τυμπάνου (τοιοῦ-362 b τον γὰρ σχῆμα τῆς γῆς ἐκτέμνουσιν αἱ ἐκ τοῦ κέντρου αυτής ἀγόμεναι, καὶ ποιοῦσι δύο κώνους, τον μεν ἔχοντα βάσιν τὸν τροπικόν, τον δὲ τὸν διὰ παντός φανερόν, τὴν δὲ κορυφήν ἐπὶ τοῦ μέσου
α Alex. 99. 11 identifies these with the λευκάνοτοι “ fair weather winds ” of a 14 above. Thus the whole passage 362 a 12-31 deals with the winds which blow after the winter solstice and correspond to the Etesian winds. They must be southerly winds, and are called “ feeble Etesian ’* winds not because they are northerly but because they correspond to the Etesians. The name Bird wind seems to indicate a southerly wind, with which the migrant birds return in early spring. Yet De Mundo 395 a 4 refers to the Bird winds as northerly.
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after the solstice to a greater extent than at it. In the same way the most stifling heats occur not vhen the sun is at its most northerly point, but when it has had longer to make its heat felt and is still fairly close. Similarly after the winter solstice the Bird windsa blow. These are feeble Etesian winds, blowing later and with less force than the Etesian winds proper. They do not begin to blow till the seventieth day after the solstice, because the sun is then farther off and so has less power. They do not blow so continuously because at that time evaporation is confined to surface substances easily evaporated, and what is frozen to a greater degree requn es a greater degree of heat. So they blow intermittently until the Etesian winds rise again at the summer solstice ; for from then onwards the wind tends to blow almost constantly.
But the south wind blows from the summer tropic The \ and not from the south pole. For there are two habitable sectors of the earth’s surface, one, in which we live, towards the upper pole,b the other towards the other, that is the south pole. These sectors are drum-shaped—for lines running from the centre of the earth cut out this shaped figure on its surface : they form two cones, one having the tropic as its base, the other the ever-visible circle,® while their vertex is the centre of the earth; and two cones
b But φ De Caelo ii. 2, 285 b 15.
0 Strictly, this should mean the circumpolar stars, which, as the O.T. points out, and as Aristotle must surely have known (c/. De Caelo ii. 14, 297 b 30 £F.), vary with latitude, and therefore do not “ serve the purpose of delineating zones at all well.” Aristotle probably means the Arctic circle (Ideler it. p. 562), though this way of referring to it is confusing.
179
ARISTOTLE
τῆς γῆς* τὸν αὐτὸν δὲ τρόπον προς τον κάτω πόλον 5 ἕτεροι δύο κῶνοι τῆς γῆς ἐκτμήματα ποιοῦσι.
Ταῦτα δ’ οἰκεῖσθαι μόνα δυνατόν, καὶ οὔτ’ ἐπέκεινα τῶν τροπών (σκιά γὰρ οὐκ ἂν ἦν πρὸς άρκτον, νῦν δ’ ἀοίκητοι πρότερον γίγνονται οἱ τόποι πρὶν ἢ ὑπολείπειν ἢ μεταβάλλειν την σκιάν προς μεσημβρίαν) τά θ’ ὑπὸ τὴν άρκτον υπό ψύχους άοίκητα.
ίο [Φέρεται δὲ καὶ ὁ στέφανος κατά τοῦτον τον τόπον φαίνεται γὰρ ὑπὲρ κεφάλῆς γιγνόμενος ἡμῖν, ὅταν ἧ κατά τὸν μεσημβρινόν.]1
Διὸ καὶ γελοίως γράφουσι νῦν τὰς περιόδους της γης· γράφουσι γὰρ κυκλοτερή την οικουμένην, τούτο δ* ἐστὶν αδύνατον κατά τε τὰ φαινόμενα καὶ 15 κατά τὸν λόγον, ὅ τε γὰρ λόγος δείκνυσιν ὅτι ἐπὶ 1 sedusit Ο.Τ.
α It is difficult to give sense or point to this remark, which the O.T. brackets as a “ learned interpolation ” : c/. Heidel, op. eft. p. 96, note 204.
6 C/. Thomson, Ancient Geography, pp. 97-99.
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constructed in the same way towards the lower pole cut out corresponding segments on the earth’s surface.
Ν Pole
These are the only habitable regions ; for the lands beyond the tropics are uninhabitable, as there the shadow would not fall towards the north, and we know that the earth ceases to be habitable before the shadow disappears or falls towards the south, while the lands beneath the Bear are uninhabitable because of the cold.
[The Crown too passes over this region, for it appears to us to be directly overhead when it is on our meridian.] a
The way in which present maps of the world are The drawn is therefore absurd. For they represent the inhabited earth as circular,6 which is impossible both on factual and theoretical grounds. For theoretical
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πλάτος μὲν ὥρισται, τὸ δὲ κύκλω συνάπτειν ἐνδέχεται διὰ την κρᾶσιν,—οὐ γὰρ ὑπερβάλλει τὰ καύματα καὶ τὸ ψῦχος κατὰ μήκος, ἀλλ’ ἐπὶ πλάτος, ὥστ’ εἰ μή που κωλύει θαλάττης πλήθος, ἅπαν εἶναι πορεύσιμον,—καὶ κατὰ τὰ φαινόμενα περί τε 20 τοὺς πλοῦς καὶ τὰς πορείας· πολὺ γὰρ τὸ μῆκος διαφέρει τοῦ πλάτους. τὸ γὰρ ἀπὸ Ἠρακλείων στηλών μέχρι της Ινδικῆς τοῦ ἐξ Αιθιοπίας προς την Μαιῶτιν καὶ τοὺς ἐσχατεύοντας τῆς Σκυθίας τόπους πλέον η πέντε προς τρία το μέγεθος ἐστιν, ἐάν τέ τις τοὺς πλους λογίζηται καί τὰς ὁδούς, ὡς 25 ενδέχεται λαμβάνειν τῶν τοιούτων τὰς ακρίβειας. καίτοι ἐπὶ πλάτος μεν μέχρι των άοικητων ἴσμεν την οικουμένην ένθα μεν γὰρ διὰ ψῦχος οὐκέτι κατοικοῦσιν, ένθα δε διά την ἀλέαν. τὰ δὲ τῆς Ινδικῆς ἔξω καὶ τῶν στηλών τῶν Ἠρακλείων διὰ την θάλατταν ου φαίνεται συνείρειν τω1 συνεχώς 30 εἶναι πάσαν οικουμένην).
Ἐπεὶ δ’ ομοίως ἔχειν ανάγκη τόπον τινα προς τον έτερον πόλον ώσπερ ον ημείς οίκοΰμεν προς τον υπέρ ημών, δῆλον ὡς ἀνάλογον ἔξει τά τ’ ἄλλα καὶ τῶν πνευμάτων η στάσις· ὥστε καθάπερ ενταύθα βορέας ἐστίν, κἀκείνοις ἀπὸ τῆς ἐκεῖ άρκτον 35 τις άνεμος ούτως ὥν, ὃν οὐδὲν δυνατὸν διέχειν δεῦρο, ἐπεὶ οὐδ’ ὁ βορέας οὗτος εἰς την ἐνταῦθα 363 a οικουμένην πάσάν [ἐστιν]2 ἔστιν γὰρ ώσπερ ἀπόγειον τὸ πνεύμα τὸ βόρει ι [ἕως ὁ βορέας οὗτος εἰς
1	συνείρε ιν, τώ Fobes. 8 ἐστιν om. ΕΧ Ο.Τ.
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calculation shows that it is limited m breadth but could, as far as climate is concerned, extend round the earth in a continuous belt for it is not difference of longitude but of latitude that brings great variations of temperature, and if it were not for the ocean which prevents it, the complete circuit could be made. And the facts known to us from journeys by sea and land also confirm the conclusion that its length is much greater than its breadth. For if one reckons up these voyages and journeys, so far as they are capable of yielding any accurate information, the distance from the Pillars of Heracles to India exceeds that from Aethiopia to Lake Maeotis and the farthest parts of Scythia by a ratio greater than that of 5 to 3. Yet we know the whole breadth of the habitable world up to the unhabitable regions which bound it, where habitation ceases on the one side because of the cold, on the other because of the heat; while beyond India and the Pillars of Heracles it is the ocean which severs the habitable land and prevents it forming a continuous belt round the globe.®
Since, then, there must be a region which bears to winds in the other pole the same relation as that which we zonesW° inhabit bears to our pole, it is clear that this region correspond, will be analogous to ours in the disposition of winds as well as in other respects. Thus, just as we have a north wind here, so they have a similar wind which blows from their pole, and which cannot possibly reach us ; for our own north wind does not blow right across the region in which we live,b being in
e So the disproportion of length and breadth may be still greater: of1 De Caelo it. 14, 298 a 9.
b Omit ἐστιν and understand διέχει from b 35 s it seems unnecessary to alter διἐχειν (b 35) to διἡκειν with the O.T. as δᾶγειν can bear the meaning required, to reach to,
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383 a
την ἐνταῦθα οἰκουμένην πνεῖ].1 ἀλλὰ διὰ τὸ την οίκησιν κεῖσθαι ταύτην πρὸς άρκτον, πλεῖστοι βορέαι πνέουσιν. ὅμως δὲ καὶ ενταύθα ελλείπει καὶ 5 οὐ δύναται πόρρω διήκειν, ἐπεὶ περὶ την ἔξω Αφυής θάλατταν την νοτίαν, ώσπερ ενταύθα οἱ βορέαι καὶ οἱ νότοι πνέουσιν, όντως εκεί εὖροι καὶ ζέφυροι διαδεχόμενοι συνεχείς αει πνέουσιν.
Ὅτι μεν οὖν ὁ νότος οὐκ ἔστιν ὁ ἀπὸ τοῦ ετέρου πόλου πνέων άνεμος, δῆλον, ἐπεὶ δ’ οὔτ’ εκείνος, ϊ ο οὔτε ὁ ἀπὸ χειμερινής τροπής (δέοι γὰρ ἂν ἄλλον ἀπὸ θερινής εἶναι τροπής* όντως γάρ το άνάλογον αποδώσει· νῦν δ’ οὐκ ἔστιν* εἶς γὰρ μόνος φαίνεται πνέων εκ των ἐκεῖθεν τόπων)· ὥστ’ ανάγκη τον από του κατακεκαυμένον τόπον πνέοντα άνεμον εἶναι νότον, εκείνος δ’ ὁ τόπος διὰ την τοῦ ἡλίου 15 γειτνίασιν οὐκ ἔχει ὕδατα καὶ νομὰς,2 αἳ διὰ την τῆξιν8 ποιησουσιν ετήσιας· ἀλλὰ διὰ τὸ τὸν τόπον εἶναι πολὺ πλείω εκείνον και αναπεπταμένου, μείζων καὶ πλείων καί μάλλον ἀλεεινὸς άνεμος 6 νότος ἐστὶ τοῦ βορέου, καὶ διήκει μάλλον δεύρο η οὗτος
1 α
εκεί,
Τίς μεν οὖν αἰτία τούτων ἐστὶ τῶν ανέμων, καὶ 20 πῶς ἔχουσι πρὸς ἀλλήλους, ειρηται, ι ggd, Fobes.
2	χίονα* Ο.Τ : cf. 362 a 1*8, 364 a 8-10.
3	ττηξιν Αρ ΟΙ Fobes : τῆ£ιν codd.
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this like a land wind. But because our region of habitation lies towards the north, most of our winds aie north winds.a Yet even in our region they fail and are not strong enough to travel far; for in the sea south of Libya east and west winds b alternate with each other continuously, just as here it is north and south winds that blow.
This proves that our south wind is not the wind that blows from the south pole. But it does not blow from the winter tropic any more than from the south pole. For there would have to be a wind from the summer tropic c if the correspondence is to be complete ; but in fact there is no such wind, but one wind only that blows from this region. The south wind must therefore be the wind that blows from the torrid zone. This region because of its proximity to the sun has no streams or pasture land to produce Etesian winds by thawing d; but because the region is greater in extent and open, the south wind is greater, stronger and warmer than the north and reaches farther northwards than the north wind southwards.®
So much for the cause and mutual relations of these winds.
a Gy. 361 a 5.
6 Perhaps the Trade Winds m the Indian Ocean.
c Blowing southwards.
d The O.T.*s τηξιν is supported by 362 a 18 and 364 a 8-10, and has ms. authority: but though the parallel passages also suggest χίοναζ for νομάς, ms. authority foi this change is lacking.
e Cf. 361 a 5 if.; and contrast 364 a 5-10.
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CHAPTER VI
ARGUMENT
The different winds and their directions are enumerated with the aid of a diagram (363 a 21—364 a 4). Why most winds are northerly (364 a 4-13). A more general classifica-
363 a 21 Περὶ δὲ θέσεως αυτών, καὶ τινες ἐναντίοι τίω, καὶ ποιους ἅμα πνεῖν ἐνδέχεται καὶ ποιους οὔ, ἔτι δὲ καὶ τινες καὶ πόσοι τυγχάνουσιν ὄντες, καὶ πρὸς τούτοις περὶ τῶν ἄλλων παθημάτων ὅσα μη συμ-25 βέβηκεν ἐν τοῖς προβλήμασιν εἰρῆσθαι τοῖς κατὰ μέρος, νυν λέγωμεν.
« With this chapter ο/’. De Mundo, ch. 4 and	ιέ
App.; and see D’Arcy Thompson, “ The Greek Winds/’ in 0.12. xx\ii (1918), pp. 49-56. b C/. Problems xxvi. passim.
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tion of the winds by the main points of the compass (364 a 13-27). Miscellaneous characteristics of the winds described (364 a 27—365 a 13).
Let us go on to the positions of the winds a and their mutual relations of opposition, and describe which Diagram-kinds can blow simultaneously and which cannot and position, what are their nancies and numbers, besides dealing with any other of their characteristics that have not already been treated as separate “ problems.” b
Boreas
Aparctias
The Vent. Sit. supplies at M Leuconotos, the De Mundo Libonotos . while for the doubtful (cf. 364 a 3) Phoemcias De Mundo 393 b 33 has Euronotos, which should also probably be read in Vmt Sit. 973 b 7 (O.T. note ad loc.).
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Δεῖ δὲ περὶ τῆς θέσεως ἅμα τοὺς λόγους ἐκ τῆς υπογραφής θεωρεῖν. γέγραπται μὲν οὖν, τοῦ μᾶλλον εὐσήμως ἔχειν, ὁ του όρίζοντος κύκλος* διὸ καὶ στρογγυλός, δεῖ δὲ νοεῖν αυτόν1 το ετερον ἔκτμημα τὸ ὑφ’ ημών οἰκούμενον* ἔσται γὰρ κἀ-30 κεῖνο διελεῖν τὸν αυτόν τρόπον, ὑποκεἴσθω δὲ πρώτον μὲν εναντία κατά τόπον είναι τὰ πλεῖστον ἀπἐχοντα κατά τόπον, ώσπερ κατ εἶδος εναντία τὰ πλεῖστον ἀπἐχοντα κατά τὸ εἶδος· πλεῖστον δ* ἀπἐχει κατά τόπον τὰ κείμενα προς ἄλληλα κατά διάμετρον,
’Έστω οὖν τὸ μεν ἐφ’ ῴ Α δυσμὴ ἰσημερινή, 363 b ενάντιος δὲ τούτῳ τόπος, ἐφ’ οὖ τὸ Β, ανατολή ἰσημερινή* ἄλλη δὲ διάμετρος ταύτην πρὸς ορθήν τέμνουσα, ἧς τὸ ἐφ’ οὖ H ἔστω άρκτος* τούτῳ δ’ εναντίον ἐξ εναντίας, τὸ ἐφ’ οὖ Θ, μεσημβρία* τὸ 5 δ’ ἐφ’ οὖ Ζ ανατολή θερινή, τὸ δ’ ἐφ’ φ E δυσμὴ θερινή, το δ’ ἐφ’ οὖ Δ ἀνατολὴ χειμερινή, τὸ δ’ ἐφ’ οὖ Γ δυσμὴ χειμερινή από δε του Ζ ἤχθω διάμετρος ἐπὶ τὸ Γ. καὶ ἀπὸ του Δ επί τὸ E. ἐπεὶ οὖν τὰ μεν πλεΐστον ἀπἐχοντα κατὰ τόπον εναντία κατά τόπον, πλεΐστον δ’ απέχει τὰ κατά διάμετρον, ίο ἀναγκαῖον καὶ τῶν πνευμάτων ταῦτα ἀλλήλοις ἐναντία είναι, ὅσα κατὰ διάμετρόν εστιν.
Κάλεῖται δὲ κατὰ τὴν θέσιν τῶν τόπων τὰ πνεύματα ὧδε· ζέφυρος μεν το ἀπὸ τοῦ Α* τοῦτο γὰρ δυσμὴ ἰσημερινή. ενάντιος δὲ τούτῳ ἀπηλιώτης ἀπὸ τοῦ Β* τούτο γὰρ ανατολή ἰσημερινή. ιδ βορέας δὲ {καὶ}2 άπαρκτίας από τοῦ H · ενταύθα
1 αυτόν Fx H Ν Ο.Τ. ί αντοΰ cett. Fobes.
2 και habent Erec. SOS s <> καί Free,: om. cett.
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The treatment of their position must be followed with the help of the diagram. For the sake of clarity we have drawn the circle of the horizon ; that is why our figure is round. And it must be supposed to represent the section of the earth’s surface in which we live ; for the other section could be divided in a similar way. Let us first define things as spatially opposite when they are farthest removed from each other in space (just as things formally opposite are things farthest removed from each other in form); and things are farthest removed from each other in space when they lie at opposite ends of the same diameter.
Let the point A be the equinoctial sunset, and the point Β its opposite, the equinoctial sunrise. Let another diameter cut this at right angles, and let the point H on this be the north and its diametrical opposite θ be the south. Let the point Ζ be the summer sunrise, the point E the summer sunset, the point Δ the winter sunrise, the point Γ the winter sunset. And from Ζ let the diameter be drawn to Γ, from Δ to E. Since, then, things spatially farthest removed from each other are spatially opposite, and things diametrically opposed are farthest removed, those winds must be mutually opposite which are opposed diametrically.
The names of the winds corresponding to these positions are as follows : Zephyros blows from A, for this is the equinoctial sunset. Its opposite is Apehotes which blows from B, the equinoctial sunrise. Boreas or a Aparctias blows from H, the north. Its opposite
e Omitting καί the O.T. translates “ the true north wind called Aparctias.”
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γὰρ ἡ άρκτος. ἐναντίος δὲ τουτῳ νότος απο του Θ· μεσημβρία τε γὰρ αὕτη ἀφ’ ἧς πνεῖ, και το Θ τῷ H Εναντίον κατά διάμετρον γάρ. ἀπὸ δὲ του Ζ καικίας* αὕτη γὰρ ἀνατολὴ θερινή* ἐναντίος δ οὐχ ὁ ἀπὸ τοῦ E πνέων, ἀλλ* ὁ ἀπὸ τον Γ λιψ* 20 οὗτος γὰρ ἀπὸ δυσμῆς χειμερινής, ἐναντιος δε τούτῳ (κατὰ δι άμετρον γὰρ Κεῖται), ἀπὸ δὲ του Δ εὖρος* οὗτος γὰρ ἀπ’ ανατολής χειμερινῆς πνεῖ, γειτνιῶν τῷ νότῳ* διὸ καὶ πολλάκις εὐρονοτοι λέγονται πνεῖν, ἐναντίος δὲ τούτῳ οὐχ ὁ απο τοῦ Γ λίψ, ἀλλ’ ὁ ἀπὸ τοῦ E, ὃν καλοῦσιν οἱ μὲν 25 ἀργέστην, οἱ δ’ ὀλυμπίαν, οἱ δὲ σκίρων α* οὔτος γὰρ ἀπὸ δυσμῆς θερινής πνεῖ, καὶ κατά δι άμετρον αὐτῷ Κεῖται μόνος.
Οὖτοι μὲν οὖν οι κατά διάμετρόν τε κείμενοι άνεμοι και οἶς εἰσιν ἐναντίοι* ἔτεροι δ’ εἰσὶν καθ οὓς οὐκ ἔστιν εναντία πνεύματα. ἀπὸ μεν γὰρ τοῦ Ι ὃν κάλοῦσι θρασκίαν* οὐτος γὰρ μέσος άργέστον 30 καὶ ἀπαρκτίου* ἀπὸ δὲ τοῦ Κ ὃν καλοΰσιν μέσην οὐτος γὰρ μέσος καϊκιού καί ἀπαρκτίου. ἡ δὲ τοῦ ΙΚ διάμετρος βούλεται μεν κατά τον διὰ παντός είναι φαινόμενον, οὐκ ακριβοί δέ. ἐναντία δὲ τού-τοις οὐκ ἔστι τοῖς πνεύμασιν, οὔτε τῷ μέσῃ (ἔπνει 364a γὰρ ἄν τις ἐφ’ οὖ τὸ Μ* τοῦτο γὰρ κατὰ διάμετρον) ούτε τω Ι, τῷ θρασκία (ἔπνει γὰρ ἂν ἀπὸ τοῦ Ν· τοϋτο γὰρ κατὰ διάμετρον τὸ σημεῖον, ει μὴ ἀπ’ αὐτοῦ καὶ ἐπ’ ολίγον πνεῖ τις ἄνεμος, ὃν καλοΰσ ιν οι περί τον τόπον εκείνον φοινικιάν). ·*
5 Τὰ μεν οὖν κυριώτατα καὶ διωρισμἐνα πνεύματα ταῦτ’ ἐστὶ καὶ τοῦτον τέτακται τὸν τρόπον τον δ’ εἶναι πλείους ανέμους ἀπὸ τῶν πρὸς άρκτον τόπων
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is Notos which blows from θ, the south, θ and H being diametrically opposed. From Ζ blows Caecias, that is, from the summer sunrise. Its opposite is not the wind blowing from E, but the wind from Γ, Lips, which blows from the winter sunset, and so is opposite to Caecias, being diametrically opposed to it. From Δ blows Kurus, for it blows from the winter sunrise and is the neighbour of Notos ; so people often speak of the Euronotoi blowing. Its opposite is not Lips, the wind from Γ, but the wind from E called sometimes Argestes, sometimes Olympias, sometimes Sciron. For it blows from the summer sunset and is the only diametrical opposite to Euros.
These, then, are the winds which have diametrical Most winds opposites ; but there are others which have no winds nor er opposite them. From I blows the wind they call Thrascias, which lies between Argestes and Aparctias: from Κ the wind they call Meses, which lies between Caecias and Aparctias. The chord IK nearly corresponds to the ever-visible circle a but fails to do so exactly. There are no opposites to those winds : neither to Meses, otherwise there would be a wind from the point M diametrically opposite, nor to Thrascias at I, otherwise there would be a wind from N, the point diametrically opposite, which there is not, except perhaps a local wind called by the inhabitants Phoenicias.
These, th^n, are the most important different winds and their positions. There are two reasons for there being more winds from the northerly than from the
° Of ch. 5, note e on p. 179.
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ἣ τῶν πρὸς μεσημβρίαν αίτιον το τε τὴν οἰκου-μένην ὑποκεῖσθαι πρὸς τοῦτον τὸν τόπον, καὶ οτι πολλῷ πλέον ὕδωρ καὶ χιὼν ἀπωθεῖται εἰς τοῦτο ίο τὸ μέρος διὰ τὸ εκείνα ὑπὸ τὸν ἤλιον είναι καὶ την ἐκείνου φοράν, ὦν τηκόμενων εἰς την γην και θερμαινόμενων ὑπὸ τοῦ ἡλίου καὶ τῆς γῆς ἀναγ-καῖον πλείω καὶ ἐπὶ πλείω τόπον γίγνεσθαι την άναθυμίασιν διά ταύτην την αἰτίαν.
’Ἐστι δὲ τῶν εἰρημένων πνευμάτων βορέας μὲν ὅ τ’ άπαρκτίας κυριώτατα, καὶ θρασκίας καὶ 15 μέσης * ὁ δὲ καικίας κοινός ἀπηλιώτου καὶ βορέου· νότος δὲ ὅ τε ἰθαγενὴς ὁ ἀπὸ μεσημβρίας ·καὶ λίψ· ἀπηλιώτης δὲ ὅ τε ἀπ’ ανατολής ἰσημερινῆς καὶ ὁ εὖρος* ὁ δὲ φοινικιάς κοινός· ζέφυρος 8ὲ ὅ τε ιθαγενής και ὁ ἀργέστης καλούμενος. ὅλως δὲ τὰ μὲν βόρεια τούτων καλείται, τὰ δὲ νότια προσ-20 τίθεται δὲ τὰ μὲν ζεφνρικά τω βορέα (φυχρότερα γὰρ διὰ τὸ ἀπὸ δυσμῶν πνεῖν), νότῳ δὲ τὰ ἀπη-λιωτικά (θερμότερα γὰρ διὰ τὸ ἀπ’ ανατολής πνεῖν). δωρισμένων οὖν τῷ ψυχρῷ καὶ τῷ θερμῷ καὶ άλεεινῷ τῶν πνευμάτων ούτως ἐκάλεσαν. θερμό-25 τέρα μὲν τὰ ἀπὸ τῆς ἕω τῶν ἀπὸ δυσμῆς, ὅτι πλείω χρόνον υπό τον ἤλιόν ἐστι τὰ ἀπ’ ανατολής· τὰ δ’ ἀπὸ δυσμῆς απολείπει τε θᾶττον καὶ πλη-σιάζει τῷ τόπῳ ὀψιαίτερον.
Οὕτω δὲ τεταγμένων τῶν ανέμων, δῆλον ὅτι ἅμα πνεῖν τοὺς μὲν εναντίους οὐχ οἶον τε (κατὰ διάμετρον γάρ* ἅτερος οὖν παυσεται άποβιασθείς), 30 τοὺς δὲ μὴ ούτως κειμένους προς άλλήλονς οὐδὲν κωλύει, οἷον τὸν Ζ καὶ Δ. διὰ τοῦτο ἅμα ττνέονσιν
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southerly regions a First, our inhabited region lies towards the north ; second, far more ram and snow is pushed up into this region because the other lies beneath the sun and its course. These melt and are absorbed by the earth and when subsequently heated by the sun and the earth’s own heat cause a greater and more extensive exhalation b
Of the winds thus described the truest north Classifica-winds are Aparctias, Thrascias and Meses. Caecias pomt^of is pait east and part north. South are the winds that compass come from due south and Lips. East are the winds that come from the equinoctial sunrise and Eurus. Phoenicians is part south, part east. West is the wind from due west and also the wind called Argestes.
There is a general classification of these winds into northerly and southerly : westerly winds are counted as northerly, being colder because they blow from the sunset; easterly winds are counted as southerly, being warmer because they blow from the sunrise.
Winds are thus called northerly and southerly according to this division into cold and hot or warm. Winds from the sunrise are warmer than winds from the sunset, because those from the sunrise are exposed to the sun for longer ; while those from the sunset are reached by the sun later and it soon leaves them.®
This being the arrangement of the winds, it is clear Miscellane-that opposite winds cannot blow at the same time, acterfstws. for one or other would be overpowered and stop blowing ; but there is nothing to prevent two winds not so related blowing at once, as, for instance, the winds from Ζ and A. So two winds may sometimes
α Of a Λ, Sfi*? α 9
6 Gf. 361 a	362 a 3, a 17 · contrast 363 a 15.
c “ A poor aigument even for a flat-earth man ; and for Aristotle with his round earth lamentable. Perhaps the sentence should be condemned ” (O.T.).
H
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be favourable to ships making for the same point, though they are not blowing from the same quarter and are not the same wind.
As a rule, opposite winds blow in opposite seasons: for instance, at the time of the vernal equinox Caecias and winds from north of the summer sunrise prevail; in the autumn Lips ; at the summer solstice Zephyros, at the winter Eurus.
Aparctias, Thrascias and Argestes are the winds that most often interrupt and stop others. For because their source is nearest to us they blow with the greatest frequency and strength of all winds. They therefore bring the fairest weather of all, for blowing from near at hand they foice other winds away and stop them, and by blowing away any clouds that have formed make fair weather. If, however, they happen also to be very cold they do not bring fair weather ; for if they are cold rather than strong they freeze the clouds before they can drive them away. Caecias is not a fair-weather wind because it turns back on itselfa—hence the proverb “ Drawing it to himself as Caecias clouds.”
When a wind drops it is succeeded by its neighbour in the direction of the sun’s movement; for what lies next to the source of a movement is set in motion first and the source of the winds moves round with the sun.b
Opposite winds produce either the same or opposite effects : for instance, Lips and Caecias (which some
α Of. Problems xxvi. 1 and 29. Caecias, “ descending from above, sweeps in a circular course up into the sky, and thence returns to the point fiom which it started ” (O.T. note ad Problems xxvi. 1).
b Presumably because the sun is the controlling cause of the exhalation which produces wind.
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20 καλοῦσιν [καὶ εὖρος, ὃν ἀπηλιώτην].1 ξηροὶ δὲ ἀργέστης καὶ εὖρος* ἀπ’ ἀρχῆς δὲ οὖτος ξηρὸς, τελευτῶν δὲ ὑδατώδης.
Νιφετώδης δὲ μέσης καὶ ἀπαρκτίας μάλιστα* οὗτοι γὰρ ψυχρότατοι. χαλαζώδεις δὲ ἀπαρκτίας καὶ θρασκίας καὶ ἀργέστης, καυματώδης δὲ νότος καὶ ζέφυρος καὶ εὖρος, νέφεσι δὲ πυκνοῦσι τὸν 25 οὐρανὸν καικίας μὲν σφόδρα, λὶψ δὲ ἀραιοτέροις, καικίας μὲν διά τε τὸ ἀνακάμπτειν πρὸς αὑτὸν καὶ διὰ τὸ κοινὸς είναι βορέου καὶ εὕρου, ὥστε διὰ μὲν τὸ ψυχρος εἶν αι πηγνὺς τὸν ἀτμίζοντα ἀέρα συν-ιστησι, διὰ δὲ τὸ τῷ τόπῳ ἀπηλιωτικὸς εἶναι ἔχει πολλὴν ὕλην καὶ ἀτμίδα ἢν προωθεῖ. αίθριοι δὲ 30 ἀπαρκτίας, θρασκίας, ἀργέστης· ἡ δ’ αἰτία εἴρηται πρότερον, ἀστραπὰς δὲ ποιοῦσιν μάλιστα οὑτοί τε καὶ ὁ μέσης* διὰ μὲν γὰρ τὸ ἐγγύθεν πνεῖν ψυχροί είσιν, διὰ δὲ τὸ ψυχρόν αστραπή γίγνεται* ἐκκρίνεται γὰρ συνιόντων τῶν νεφῶν. διὸ καὶ 365 a ἔνιοι τῶν αὐτῶν τούτων χαλαζώδεις εἰσίν* ταχὺ γὰρ πηγνύουσιν.
Ἐκνεφίαι δὲ γίγνονται μετοπώρου μὲν μάλιστα, εἶτα ἔαρος, καὶ μάλιστα ἀπαρκτίας καὶ θρασκίας καὶ ἀργέστης, αἴτιον δ’ ὅτι οἱ ἐκνεφία ι γίγνονται μάλιστα δταν των άλλων πνεόντων ἐμπίπτωσιν δ ἕτεροι, οὗτοι δὲ μάλιστα ἐμπίπτουσιν τοῖς άλλοις πνέουσιν* ἡ δ’ αἰτία εἴρηται καὶ τούτου πρότερον.
Οἱ δ’ ἐτησίαι περιίστανται τοΐς μὲν περὶ δυσμάς οἰκοῦσιν ἐκ τῶν άπαρκτίων εἰς θρασκίας καὶ 1 seclusit O.Τ.
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call Hellespontias) are both wet winds.® Dry are Argestes and Eurus—the latter, however, though it starts by being dry, ends up by being ramy.
Meses and Aparctias are the most .snowy, because they are the coldest. Aparctias, Thrascias and Argestes bring hail. Notos, Zephyros and Eurus bring heat. Caecias fills the sky with thick clouds, lips with thinner. Caecias does this because it turns back on itself, and because it is part north and part east and so, being cold, collects and freezes the vaporized air, and being easterly m position has a great deal of vapour as material which it drives before it Aparctias, Thrascias and Argestes are fair-weather winds for the reason we have given before.6 They and Meses most often produce lightning. For they are cold because their origin is near, and lightning is produced by cold, being driven out by the condensation of the clouds c For this reason some of these same winds sometimes bring hail, for they freeze quickly.
Hurricanes occur most often in autumn, and next in spring : and Aparctias, Thrascias and Argestes most often cause them. The reason for this is that hurricanes are usually the result of one wind falling on another while it is still blowing, and these are the winds that do this most often. Why they do it we have already explained.^
The Etesian winds veer round, for people living in the west, from Aparctias to Thrascias, Argestes
® I omit thft words καί etipos, ον άττηλιωτην with the O.T., since the argument requires that pairs of contrary winds should be named and the introduction of a third wind makes nonsense.
b 364 b 7.
c Cf. below, ch. 9.	d 364 b 3.
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ἀργέστας καὶ ζέφυρους [(ὁ γὰρ ἀπαρκτίας ζέφυρος ἐστιν),]1 ἀρχόμενοι μεν ἀπὸ τῆς άρκτου, ίο τελευτῶντες δ’ εἰς τοὺς πόρρω* τοῖς δὲ πρὸς ίω περιίστανται μέχρι τοῦ ἀπηλιώτου.
Περὶ μὲν οὖν ἀνέμων, τῆς τε ἐξ ἀρχῆς αὐτῶν γενεσεως καί ουσίας καί των συμβαινόντων κοινῇ τε παθημάτων καί περί έκαστον, τοσαῦθ’ ἡμῖν εἰρήσθω.
CHAPTER VII
ARGUMENT
Earthquakes. The views of Anaxagoras (365 a 18-35),
365 a 14	Περὶ δὲ σεισμού και κινήσεως γης μετά ταῦτα
15 λεκτέον* ἡ γὰρ αἰτία τοῦ πάθους εχομενη τούτου του γένους ἐστίν.
’Ἐστι δὲ τὰ παρειλημμένα μέχρι γε τοῦ νῦν χρόνου τρία καί παρά τριών.	*Αναξαγόρας τε γὰρ
ὁ Κλαζομένιος και πρότερον Άναξιμένης ὁ Μιλήσιος άπεφήναντο, καί τούτων ύστερον Δημόκριτος 6 Ἀβδηρίτης.
20	9Αναξαγόρας μεν οὖν φησι τον αιθέρα πεφυκότα
φέρεσθαι ἄνω, εμπίπτοντα δ’ εἰς τὰ κάτω τῆς γῆς καὶ κοῖλα κινεῖν αὐτὴν · τὰ μεν γὰρ ἄνω συναλη-λεῖφθαι διὰ τοὺς ὄμβρους (ἐπεὶ φύσε* γε ἅπασαν ομοίως είναι σομφήν), ὡς οντος τοῦ μὲν ἄνω τοῦ δὲ κάτω τής όλης σφαίρας, καὶ ἄνω μεν τούτου
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and Zephyr os, beginning from north and ending farther south ; for people living in the east, they veer from the north to Apeliotes.
This completes our account of winds, their original genesis, their substance, and the attributes common to all and peculiar to each. 1 * * * * 6
1 seclusitO.T.
CHAPTER VII argument (continued)
Democritus (365 b 1-6), and Anaximenes (365 b 6-20) are stated and criticized.
We must next deal with earthquakes and earth tremors, a subject which follows naturally on our last, as the cause of these phenomena is akin to that of wind.
Up to the present three theories have been put Three forward by three separate men. For Anaxagoras of views: Clazomenae and before him Anaximenes of Miletus both published views on the subject, and after them Democritus of Abdera.
Anaxagorasa says that the air, whose natural Anaxa-motion is upwards, causes earthquakes when it isgoras; trapped in hollows beneath the earth, which happens when the ujyper parts of the earth get clogged by rain, all eartn being naturally porous. For he regards the globe b as having an upper and a lower part, the
6 σφαίρα presumably means the earth: but Anaxagoras thought the earth was flat: Diels 59 A 42 (3).
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365 a
25 οντος του μορίου i<j> οὖ τυγχάνομεν οἰκοῦντες, κάτω δὲ θατέρου.
Πρὸς μὲν οὖν ταύτην την αιτίαν οὐδὲν ἴσως δεῖ λέγειν ὡς λίαν ἁπλῶς εἰρημένην τό τε γὰρ ἄνω καὶ τὸ κάτω νομίζειν οὕτως ἔχειν ὥστε μὴ πρὸς μὲν τὴν γῆν πάντη φέρεσθαι τὰ βάρος ἔχοντα τῶν σωμάτων, ἄνω δὲ τὰ κουφά και το πυρ, εὔηθες, 30 καὶ ταῦθ’ ὁρῶντας τὸν ορίζοντα την οικουμένην όσην ἡμεῖς ἴσμεν, ἕτερον ἀεὶ γιγνόμενον μεθιστα-μένων, ὡς οὔσης κυρτής και σφαιροειδοῦς· καὶ τὸ λέγειν μὲν ὡς διὰ το μέγεθος ἐπὶ τοῦ ἀέρος μένειν, σείεσθαι δὲ φάσκειν τυπτομένην κάτωθεν άνω δι’ ὅλης. πρὸς δὲ τούτοις οὐδὲν ἀποδίδωσι τῶν συμ-35 βαινόντων περὶ τοὺς σεισμούς· οὔτε γὰρ χώραι ούτε ὧραι αἱ τυχοῦσαι μετέχουσι τούτον τοΰ πάθους.
365 b Λημόκριτος δέ φησι πλήρη την γην ὕδατος οὖσαν, καὶ πολὺ δεχόμενη ν έτερον δμβριον ὕδωρ, ὑπὸ τούτου κινεῖσθαι* πλείονός τε γὰρ γιγνομενού διὰ τὸ μὴ δύνασθαι δἐχεσθαι τὰς κοιλίας ἀποβιαζόμενον 5 ποιεῖν τὸν σεισμών, και ξηραινομένην ἕλκουσαν εἰς τοὺς κενούς τόπους ἐκ τῶν πληρέστερων τὸ μετά-βάλλον ἐμπῖπτον κινεῖν.
Ἀναξιμένης δέ φησιν βρεχομένην την γην καί ξηραινομένην ρήγνυσθαι, καί υπό τούτων τῶν ἀπορ-ρηγνυμένων κολωνῶν ἐμπιπτόντων σείεσθαι· διὸ καὶ γίγνεσθαι τοὺς σεισμούς εν τε τοῖς αὐχμοῖς καὶ ίο πάλιν ἐν ταῖς ἐπομβρίαις· ἔν τε γὰρ τοῖς αὐχμοῖς,
« Aristotle is here criticizing Anaxagoras for a mistake of which he himself has often in turn been accused, that of
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part on which we live being the upper part, the other the lower.
It is perhaps hardly necessary to say anything to refute this very elementary account. For it is very silly to think of up and down as if heavy bodies did not fall down to the earth from all directions and light ones (e.g. fire) rise up from it, especially when we see that throughout the known world the horizon always changes as we move, which indicates that we live on the convex surface of a sphere a It is silly, too, to think that the earth rests on the air because of its size, and that it is jarred right through by a shock from below. Besides, he fails to account for any of the peculiar features of earthquakes, which do not occur in any district or at any time indiscriminately.
Democritus δ says the earth is full of water and Demo* that earthquakes are caused when a large amount 0fcntuB; rain water falls besides this ; for when there is too much for the existing cavities in the earth to contain, it causes an earthquake by forcing its way out. Similarly, when the earth gets dried up water is drawn to the einpty places from the fuller and causes earthquakes by the impact of its passage.
Anaximenes c says that when the earth is in process Anaxi-of becoming wet or dry it breaks, and is shaken by mene8‘ the high ground breaking and falling. Which is why-earthquakes occur in droughts and again in heavy rains : for in droughts the earth is dried and so, as
supposing that up and down are absolute and not relative terms. The absoluteness in Aristotle’s own use of the terms is due to his belief that the centre of the earth is the absolute centre of the universe b Diels 68 A 97, 98. b Diels 13 A 7 (8), 21.
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ὥσπερ εἴρηται, ξηραινομένην ρηγνυσθαι, καὶ ὑπὸ τῶν ὑδάτων ὑπερυγραινομένην διαπίπτειν ’Ἐδει δὲ τούτου συμβαίνοντος ὑπονοστοῦσαν πολ-λαχῇ φαίνεσθαι τὴν γῆν. ἔτι δὲ διὰ τίν’ αιτίαν περὶ τόπους τινας πολλάκις γίγνεται τοῦτο τὸ 15 πάθος οὐδεμιᾴ διαφέροντας ὑπερβολῇ τοιαύτῃ παρὰ τοὺς ἄλλους; καίτοι ἐχρῆν, ὅλως δὲ τοῖς ούτως ὑπολαμβάνουσιν ἀναγκαῖον ἧττον ἀεὶ τοὺς σεισμοὺς φάναι γίγνεσθαι, καὶ τέλος παύσασθαί ποτε σειο-μένην τὸ γὰρ σαττόμενον τοιαὐτην ἔχει φύσιν. ωστ ει τουτ αουνατον, οῆλον οτι αδύνατον και 20 ταύτῃ ν εἶναι τὴν αιτίαν.
CHAPTER VIII
ARGUMENT
Earthquakes (continued). The cause of earthquakes is wind (i.e. dry exhalation) when it gets trapped in the earth (365 b 21—366 a 5). $o mosi earthquakes occur m calm weather, having exhausted all the available wind * i/aw earthquake is accompanied by a wind it is likely to be less violent as the motive cause is divided (366 a 5-23). Earthquakes are severest in places where the earth is hollow (366 a 23-b 1); cmd mo*4 frequent m spring and autumn and during rains and droughts, since exhalation is produced in the greatest quantities at these times (366 b 1-14). Analogies from the human body and confirmatory examples (366 b 14—367 a 20). Various concomitants and signs of earthquakes all confirm our theory (367 a 20-b 19). Earthquakes an&eclipses (367 b 19-33). 4/Sfer α severe earthquake the shocks may last for some time (367 b 33—368 a 14). TFimd the cause of subterranean noises (368 a 14-25). Earthquakes are sometimes accompanied by an outbreak of water . but their cause is 202
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just explained, breaks, and when Ihe rains make it excessively wet it falls apart
But (i) if this is so the earth ought to be sinking obviously in many places, (n) and why do earthquakes occur often m some places which, compared with others, are by no means conspicuous for any such excess of drought or rain, as on this theory they should be ? (iii) Besides, on this theory it must be maintained that earthquakes are getting progressively fewer, and will some day cease altogether. For this would be the natural result of the packing down process it describes. But if this is impossible, then this account of their cause must be impossible too.
CHAPTER VIII argument (continued)
nevertheless air (368 a 26-33). Why tidal waves accompany earthquakes (368 a 33-b 12). Why earthquakes are confined to one locality, while winds are more general (368 b 12-22). Two types of earthquake shock (368 b 22-32). Earthquakes rare νη islands at a distance from the mainland (368 b 32— 369 a 7). Conclusion (369 a 7-9).
Note.—In this chapter the word normally translated “ wind 99 is πνεύμα : but on occasion άνεμο* is used as an alternative, and twice, apparently, αήρ (367 a 11, 20). More strictly, αήρ is atmospheric air, a combination of the dry and moist exhalations. πνεύμα and άνεμος, both translated “ wind,'9 andjboth composed of dry exhalation, are closely similar : but άνεμος is the narrower term, meaning wind m the strict sense, whereas πνεύμα, both m this and the following chapters («. 8,9, in. 1), is used m a wider sense to mean the dry exhalation m so far as it is the material which manifests itself not only in wind in the strict sense, but in earthquakes,
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thunder, lightning, etc. With the parallel with the human body drawn in 366 b 14 ff compare Shakespeare, Henry IV, Pt. I. in. ι:
Diseased nature oftentimes breaks foith In strange eruptions ; oft the teeming earth
365 b 21 Ἀλλ’ ἐπειδὴ φανερὸν ὅτι ἀναγκαίον καὶ ἀπὸ ὑγροῦ καὶ ἀπὸ ξηροῦ γίγνεσθαι ἀναθυμίασιν, ὥσπερ εἴπομεν ἐν τοῖς πρότερον, ανάγκη τούτων υπαρχόντων γίγνεσθαι τοὺς σεισμούς, υπάρχει γὰρ ἡ 25 γῆ καθ’ αὐτὴν μὲν ξηρὸς διὰ δὲ τοὺς όμβρους ἔχουσα ἐν αὐτῇ νοτίδα πολλὴν, ὥσθ’ ὑπό τε τοῦ ἡλίου καὶ τοῦ ἐν αὐτῇ πυρὸς θερμαινομένης πολύ μεν ἔξω πολὺ δ’ ἐντὸς γίγνεσθαι τὸ πνεύμα· καὶ τοῦτο ὁτὲ μὲν συνεχές ἔξω ῄεῖ πᾶν, ὁτὲ δ’ εἴσω πᾶν, ενίοτε δὲ καὶ μερίζεται.
Εἰ δὴ τοῦτ’ αδύνατον άλλως ἔχειν, τὸ μετὰ τοῦτο 30 σκεπτέον ἂν εἴη ποῖον κινητικώτατον εἴη τῶν σωμάτων ανάγκη γὰρ τὸ ἐπὶ πλεῖστόν τε πεφυκὸς ἰέναι καὶ σφοδρότατου μάλιστα τοιοῦτον εἶναι. σφοδρότατου μεν οὖν ἐξ ανάγκης τὸ τάχιστα φερό-μενον πλήσσει γὰρ μάλιστα διά τὸ τάχος· ἐπὶ πλεῖστον δὲ πέφυκε διιέναι τὸ διὰ παντὸς ἰέναι 35 μάλιστα δυνάμενον, τοιοῦτον δὲ τὸ λεπτότατου.
366 a ὥστ’ εἴπερ ἡ τοῦ πνεύματος φύσις τοιαύτη, μάλιστα των σωμάτων το πνεύμα κινητικόν* καὶ γὰρ το πυρ ὅταν μετά πνεύματος rj, γίγνεται φλὸξ καὶ φέρεται ταχέως, οὐκ αν οὖν ὕδωρ οὐδὲ γῆ αἴτιον εἴη, ἀλλὰ πνεῦμα τῆς κινήσεως, ὅτα^ εἴσω τύχη 5 ῄυὲν τὸ έξω άναθυμιώμενον.
Διὸ γίγνονται νηνεμίας οι πλεΐστοι και μέγιστοι των σεισμών συνεχής γὰρ οὖσα ἡ ἀναθυμίασις
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Is with a kind of colic pinch’d and vex’d
By the imprisoning of unruly wind
Within her womb , which, for enlargement striving,
Shakes the old beldam earth, and topples down Steeples and moss-grown toweis.
Now it is clear, as we have already said,® that there The cause must be exhalation both from moist and dry, and q^kesis earthquakes are a necessary lesult of the existence ^ro‘ of these exhalations. For the earth is m itself dry exhalation but contains much moisture because of the rain that falls on it; with the result that when it is heated by the sun and its own internal fire, a considerable amount of wind is generated both outside it and inside, and this sometimes all flows out, sometimes all flows in, while sometimes it is split up.
This process is inevitable. Our next step should therefore be to consider what substance has the greatest motive power. This must necessarily be the substance whose natural motion is most prolonged and whose action is most violent. The substance most violent in action must be that which has the greatest velocity, as its velocity makes its impact most forcible. The farthest mover must be the most penetrating, that is, the finest. If, therefore, the natural constitution of wind is of this kind, it must be the substance whose motive power is the greatest.
For even fire when conjoined with wind is blown to flame and moves quickly. So the cause of earth tremors is neither water nor earth but wind, which causes theiji when the external exhalation flows inwards.
This is why the majority of earthquakes and the Earth-greatest occur in calm weather. For the exhalation commionest
in calm
• Book I. ch. 4, 341 b 6.
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ἀκολουθεῖ ὡς ἐπὶ τὸ πολὺ τῇ ὁρμῇ τῆς ἀρχῆς, ὥστε ἢ ἔπω ἅμα ἢ ἔξω 6ρ μα πάσα. τὸ 8’ ἐνίους γίγνεσθαι καὶ πνεύματος οντος οὐδὲν άλογον όρώ-ίο μεν γὰρ ἐνίοτε ἅμα πλείους πνέοντας άνεμους, ων ὅταν εἰς την γην ὁρμήσῃ θάτερον, ἔσται πνεύματος οντος ὁ σεισμὸς, ἐλάττους δ’ οὗτοι τὸ μέγεθος γίγνονται διὰ τὸ διῃρῆσθαι την αρχήν καὶ την αιτίαν αυτών. νυκτὸς δ’ οἱ πλείους καὶ μείζους γίγνοντα ι τῶν σεισμών, οι δὲ τῆς ημέρας περί Ιδ μεσημβρίαν* νηνεμώτατον γάρ ἐστιν ὡς ἐπὶ τὸ πολὺ τῆς ημέρας ή μεσημβρία (ὁ γὰρ ἥλιος ὅταν μάλιστα κράτη, κατακλείει την άναθνμίασιν εἰς την γῆν* κρατεί δὲ μάλιστα περί την μεσημβρίαν), καὶ αἱ νύκτες δὲ τῶν ημερών νηνεμώτεραι διὰ την απου-σίαν την του ήλιου· ὥστ’ ἔσω γίγνεται πάλιν ή 20 ρύσις, ώσπερ ἄμπωτις, εἰς τουναντίον της ἔξω πλημμυρίδος, καὶ πρὸς ορθρον μάλιστα* τηνικαῦτα γὰρ καὶ τὰ πνεύματα πέφυκεν άρχεσθαι πνεῖν. εάν οὖν εἴσω τύχη μεταβάλλουσα ἡ ἀρχὴ αυτών ώσπερ Εὔριπος, διὰ τὸ πλήθος ισχυρότερου ποιεί τον σεισμόν.
Ἕτι δὲ περί τόπους τοιούτους οι Ισχυρότατοι 25 γίγνοντα ι τῶν σεισμῶν, ὅπου θάλαττα βοώδης ἣ ἡ χώρα σομφή καί υπαντρος· διὸ καὶ περὶ Ἑλλήσ-ποντον και περί Ἀχαίαν καὶ Σικελίαν, καὶ τῆς Εὐβοίας περὶ τούτους τούς τόπους* δοκεῖ γὰρ διαυλωνίζειν ὑπὸ την γην ή θάλαττα· διὸ καὶ τὰ θερμά τὰ περὶ Αἰδηψὸν ἀπὸ τοιαύτης αίτιας γέγονε. 30 περί δὲ τοὺς είρημένους τόπους οι σεισμοί γίγνοντα ι μάλιστα διὰ τὴν στενότητα* τὸ γὰρ πνεύμα γι-γνόμενδν σφοδρὸν καὶ διὰ τὸ πλήθος τής θαλάττης πολλῆς προσφερομένης άπωθεΐται πάλιν εις την 206
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being continuous in general follows its initial impulse and tends either all to flow inwards at once or all outwards. There is, however, nothing inexplicable in the fact that some earthquakes occur when a wind is blowing; for we sometimes see several winds blowing at the same time, and when one of these plunges into the earth the resultant earthquake is accompanied by wind. But these earthquakes are less violent, because the energy of their original cause is divided Most major earthquakes occur at night, and those that occur in daytime at midday, this being as a rule the calmest time of day, because when the sun is at its strongest it confines the exhalation within the earth, and it is at its strongest about midday ; and the night again is calmer than the day because of the sun’s absence. So at these times the flow turns inwards again, like an ebb as opposed to the outward flood. This happens especially towards dawn, for it is then that winds normally begin to blow. If, then, the original impulse of the exhalation changes direction, like the Euripus, and turns inwards, it causes a more violent earthquake because of its quantity.
Again, the severest earthquakes occur in places where the sea is full of currents or the earth is porous and hollow. So they occur in the Hellespont and Achaea and Sicily, and in the districts in Euboea where the sea is supposed to run in channels beneath the earth. The hot springs at Aedepsus a are due to a similar caiiae. In the places mentioned earthquakes occur mostly because of the constricted space. For when a violent wind arises the volume of the inflowing sea drives it back into the earth, when it would
Where are
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γῆν, τὸ πεφυκὸς ἀποπνεῖν ἐκ τῆς γῆς αἵ τε χῶραι 366 b ὅσαι σομφούς ἔχουσι τοὺς κάτω τόπους, πολὺ δεχο-μεναι πνεύμα σειόνται μάλλον.
Καὶ ἔαρος δὲ καὶ μετόπωρον μάλιστα και ἐν ἐπομβρίαις καὶ ἐν αὐχμοῖς γίγνονται διὰ την αυτήν αιτίαν· αἵ τε γὰρ ὧραι αὗται πνευματωδέσταται* 5 τὸ γὰρ θέρος καὶ ὁ χειμών, τὸ μεν διὰ τὸν πάγον, τὸ δὲ διὰ την άλέαν ποιεῖ τὴν ακινησίαν τὸ μεν γὰρ ἄγαν ψυχρόν, τὸ δ’ ἄγαν ξηρόν ἐστι* καὶ εν μεν τοῖς α ὐχμοῖς πνευματώδης ὁ ἀήρ* τοῦτο γὰρ αὐτο ἐστιν ὁ αὐχμὸς, ὅταν πλείων ἡ ἀναθυμίασις ἡ ξηρὰ γίγνηται τῆς ὑ γρᾶς* ἐν δὲ ταῖς ύπερο μβρίαις πλειω ίο τε ποιεῖ την εντός ἀναθυμίασιν, καὶ τῷ ἐναπολαμ-βάνεσθαι ἐν στενότεροις τόποις και άποβιάζεσθαι εἰς ἐλάττω τόπον την τοιαντην άπόκρισιν, πληρου-μένων τῶν κοιλιών νέατος, όταν ἄρξηται κρατεῖν διὰ τὸ πολύ εις ολίγον πιληθηναι τόπον, ἰσχυρῶς 15 κινεί ρεών ὁ άνεμος καί προσπίπτων δει γὰρ νοεῖν ὅτι ώσπερ εν τω σώματι ημών και τρόμων και σφυγμών αίτιόν ἐστιν ἡ τοῦ πνεύματος ἐναπολαμ-βανομένη δύναμις, οὕτω καὶ ἐν τῇ γῇ τὸ πνεῦμα παραπλήσιον ποιεῖν, καὶ τὸν μὲν τῶν σεισμών οἶον τρόμον είναι τον δ’ οἶον σφυγμόν, καὶ καθάπερ 20 συμβαίνει πολλάκις μετά την οΰρησιν (διὰ τοῦ σώματος γὰρ γίγνεται ώσπερ τρόμος τις ἀντιμεθ-ισταμένου τοῦ πνεύματος ἔξωθεν εἴσω ἀθρόου), τοιαΰτα [γὰρ]1 γίγνεσθαι καί περί την γην. όσην δ’ ἔχει τὸ πνεύμα δύναμιν, οὐ μόνον εκ*τών εν τφ αέρι δεῖ θεωρεῖν γιγνομενών (ἐνταῦθα μὲν γὰρ διὰ τὸ μέγεθος νπολάβοι τις αν τοιαυτα δύνασθαι 25 ποιεῖν) ἀλλὰ καὶ ἐν τοῖς σώμασι τοῖς τῶν ζώων· οἵ τε γὰρ τέτανοι καί οι σπασμοί πνεύματος μεν 208
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naturally be exhaled from it. And places whose subsoil is porous are shaken more because of the large amount of wind they absorb.
For the same reason earthquakes occur most often men in spring and autumn and during rains and droughts, aremosf^8 since these periods produce most wind. For summer frequent, and winter both bring calm weather, the one because of its frosts, the other because of its warmth, the one thus being too cold, the other being too dry to produce winds. But in times of di ought the air is full of wind, drought simply being an excess of dry over moist exhalation. In times of rain the exhalation is produced within the earth in greater quantity,® and when what has been so produced is caught in a constricted space and forcibly compressed as the hollows within the earth fill with water, the impact of the stream of the wind on the earth causes a severe shock, once the compression of a large quantity of it into a small space begins to have its effect. For we must Analogies suppose that the wind in the earth has effects similar mimai?6 to those of the wind in our bodies whose force when body it is pent up inside us can cause tremors and throb-bings, some earthquakes being like a tremor, some like a throbbing. We must suppose, again, that the earth is affected as we often are after making water, when a sort of tremor runs through the body as a body of wind turns inwards again from withoutb For the force that -wind has can be seen not only by studying its effects in the air, when one would expect it to be able to produce them because of its volume, but also in the bodies of living things. Tetanus and spasms • Of: 361 a 17.
b Of Problems vm. 8, 13, xxxiii. 16. 1
1 γάρ seclusit Fobes.
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εἰσιν κινήσεις, τοσαύτην δὲ ἔχουσιν ἰσχὺν ὥστε πολλοὺς ἅμα πειρωμένους ἀποβιάζεσθαι μὴ δύ-νασθαι κρατεῖν τῆς κινήσεως τῶν ἀρρωστούντων. τοιοὐτον δὴ δεῖ νοεῖν τὸ γιγνόμενον καὶ ἐν τῆ γῇ, so ὡς εἰκάσαι πρὸς μικρὸν μεῖζον.
Σημεῖα δὲ τούτων καὶ πρὸς τὴν ἡμετέραν αἴσθη-σιν πολλαχῇ γέγονεν* ἤδη γὰρ σεισμὸς ἐν τόποις τισὶν γιγνόμενος οὐ πρότερον ἔληξε πρὶν ἐκρήξας εἰς τὸν ὑπὲρ τῆς γῆς τόπον φανερῶς ώσπερ ἐκ-
367	a νεφίας ἐξῆλθεν ὁ κινήσας ἄνεμος, οἷον καὶ περὶ
Ἠράκλειαν ἐγένετο την ἐν τῷ Πόντῳ νεωστί, καὶ πρότερον περί την Τερὰν νήσον (αΰτη 3’ ἐστὶν μία τῶν Αἰόλου καλούμενων νήσων)* ἐν ταύτῃ γὰρ ἀνῴδει τι τῆς τῆς, καὶ ἀνῄει οἷον λοφώδης ὄγκος β μετὰ ψόφου· τέλος δὲ ραγέντος ἐξῆλθεν πνεύμα πολύ καί τον φέψαλον καὶ τὴν τέφραν ἀνῆκεν καὶ τήν τε Λιπαραίων πάλιν οὖσαν οὐ πόρρω πᾶσαν κατετέφρωσε καί εἰς ἐνίας τῶν εν ’ Ιταλίᾳ πόλεων ἧλθεν καὶ νῦν ὅπου τὸ ἀναφύσημα τοῦτο ἐγένετο, δῆλόν ἐστιν, καὶ γὰρ δὴ τοῦ γιγνομενού πυρὸς ίο εν τῇ γῇ ταύτην οἰητέον εἶναι την αἰτίαν, ὅταν κοπτόμενον εκπρησθή πρώτον εἰς μικρά κέρμα-τισθέντος τοῦ ἀέρος.
Τεκμήριον δ’ ἐστὶ τοῦ ῄεῖν ὑπὸ γῆν τὰ πνεύματα καὶ τὸ γιγνόμενον περὶ ταύτας τὰς νήσους· ὅταν γὰρ άνεμος μέλλῃ πνευσεῖσθαι νότος, προσημαίνει πρότερον· ήχοΰσι γὰρ οι τόποι ἐξ ὦν γίγνεται τὰ ιδ ἀναφυσήματα, διὰ τὸ την θάλατταν μεν #τροωθεΐσθ αι ήδη πόρρωθεν, ὑπὸ δὲ ταντης τὸ ἐκ τῆς γης ἀνα-φυσώμενον ἀπωθεῖσθαι πάλιν εἴσω, ἤπερ επέρχεται ἡ θάλαττα ταύτῃ, ποιεῖ δὲ ψόφον ἄνευ σεισμού
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are movements caused by wind, and are so strong that the combined strength and efforts of a number of men is unable to master the movements of their victims. And if we may Compare great things with small, we must suppose that the same sort of thing happens to the earth.
As evidence we may cite occurrences which have Oon-been observed in many places. For in some places Samples, there has been an earthquake which has not ceased until the wind which was its motive force has broken out like a hurricane and risen into the uppei region.
This happened recently, for instance, in Heracleia in Pontus, and before that in Hiera, one of the so-called Aeolian islands. For in this island part of the earth swelled up and rose with a noise in a crest-shaped lump ; this finally exploded and a large quantity of wind broke out, blowing up cinders and ash which smothered the neighbouring city of Lipara, and even reached as far as some of the cities in Italy The place where this eruption took place can still be seen.
(This too must be regarded as the cause of the fire that there is in the earth ; for when the air is broken up into small particles, percussion then causes it to catch fire ) a
And there is a proof that winds circulate beneath the earth in something else that happens in these islands. For when a south wind is going to blow it is heralded by noises from the places from which eruptions occur. This is because the sea, which is being drive* forward from far off, thrusts the wind that is erupting out of the earth back again when it meets it. This causes a noise but no earthquake
e The warm and dry (and so inflammable) exhalation is one of the constituents of air.
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διά τε την ευρυχωρίαν των τόπων (ὑπερχεῖται γὰρ 20 εἰς τὸ ἀχανὲς ἔξω) καὶ δι’ ὀλιγότητα τοῦ ἀπωθου-μένου ἀέρος.
Ἕτι τὸ γίγνεσθαι τον ήλιον ἀχλυώδη καὶ αμαυρό-τερον ἄνευ νέφους, καὶ πρὸ τῶν ὀρθρίων σεισμών ενίοτε νηνεμίαν τε και κρύος ισχυρόν, σημεῖον τῆς εἰρημένης αίτιας ἐστίν, τόν τε γὰρ ἦλιον ἀχλυώδη καὶ αμαυρόν άναγκαΐον εἶναι ὑπονοστεῖν άρχομενού 25 τοῦ πνεύματος εἰς την γην τοῦ διαλύοντος τὸν ἀέρα καὶ διακρίνοντος, καὶ πρὸς την εω καί περί τους δρθρους νηνεμίαν τε καί ψύχος, την μεν γὰρ νηνεμίαν άναγκαΐον ως επί το πολύ συμβαίνειν, καθάπερ εἴρηται καὶ πρότερον, οἷον μεταρροίας εἴσω γι-γνομενης του πνεύματος, καὶ μάλλον προ των 30 μειζάνων σεισμών μη διασπώμενον γὰρ τὸ μεν ἔξω τὸ δ’ ἐντός, ἀλλ’ ἀθρόως φερόμενον άναγκαΐον ίσχύειν μάλλον. τὸ δὲ ψῦχος συμβαίνει διὰ τὸ τὴν άναθυμίασιν εἴσω τρέπεσθαι, φύσει θέρμην οὖσαν καθ’ αυτήν, ου δοκοῦσι δ’ οἱ άνεμοι είναι θερμοί διὰ τὸ κινεῖν τον ἀέρα πλήρη πολλής ὄντα 367 b καὶ ψυχρᾶς ἀτμίδος, ώσπερ τὸ πνεύμα (το) διὰ τοῦ στόματος φυσώμενον καί γὰρ τοῦτο ἐγγύθεν μὲν ἐστι θερμόν, ώσπερ καί ὅταν ἀάζωμεν, ἀλλὰ δι’ ὀλιγότητα οὐχ ομοίως ἐπίδηλον, πόρρωθεν δὲ ψυχρόν διὰ την αυτήν αιτίαν τοῖς ἀνέμοις. ἐκ-5 λειπούσης οὖν εἰς την γην τής τοιαύτης δυνάμεως, συνιοΰσα δι9 υγρότητα1 ή ἀτμιδώδης άπόρροια ποιεί τὸ ψύχος, ἐν οἶς συμβαίνει τόποις γίγνεσθαι τούτο τὸ πάθος. τὸ δ’ αὐτὸ αίτιον καί του είωθότος ενίοτε γίγνεσθαι σημείου προ των σεισμών. ἣ γὰρ
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because there is plenty of room for the wind, of which tlieie is only a small quantity and winch can overflow into the void outside
Further evidence that our account of the cause of further earthquakes is correct is afforded by the facts that toryev£" before them the sun becomes misty and dimmerdence* though there is no cloud, and that before earthquakes that occur at dawn there is often a calm and a hard frost The sun is necessarily misty and dim when the wind which dissolves and breaks up the air begins to retreat into the earth Calm and cold towards sunrise and dawn are also necessary concomitants. Calm must usually fall, as we have explained,α because the wind drains back as it were into the earth, and the greater the earthquake the more this happens ; for the earthquake is bound to be more severe if the wind is not dispersed, some outside and some in, but moves in a mass. The reason for the cold is that the exhalation, which is by nature essentially warm, is directed inwards. (Winds are not usually supposed to be warm because they set the air in motion and the air contains large quantities of cold vapour This can be seen when wind is blown out of the mouth close by it is warm, as when we breathe with open mouth, though there is too little of it to be very noticeable, while farther off it is cool for the same reason as the winds.) So the warm element disappears into the earth, and wherever this happens, the vaporous exhalation being moist condenses and causes cold The cause of a sign which often heralds earthquakes is the same. In clear weather, either
a 366 a 5 ff. 1
1 δι’ υγρότητα om. O.T,
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μεθ’ ημέραν ή μικρόν μετά δυσμάς, αἰθρίας οὅσης, ίο νεφέλιον λεπτὸν φαίνεται διατεῖνον καὶ μακράν, οἷον γραμμής μήκος εὐθύτητι διηκριβωμένον, τοῦ πνεύματος ἀπομαραινομένου διὰ τὴν μετάστασιν. τὸ δ’ ὅμοιον συμβαίνει και ἐν τῇ θαλἀττῃ περὶ τοὺς αἰγιαλούς· ὅταν μὲν γὰρ κνμαίνουσα ἐκβάλλῃ, σφόδρα παχεῖαι καὶ σκολιαὶ γίγνονται αι ρηγμινες, 15 ὅταν δὲ γαλήνη ἧ, [διὰ τὸ μικρόν ποιεῖσθαι τὴν ἔκκρισιν]1 λεπταί εἰσι καὶ εὐθεῖαι. ὅπερ οὖν ἡ θάλαττα ποιεῖ περὶ την γην, τούτο τὸ πνεῦμα περὶ την ἐν τῷ ἀέρι ἀχλύν, ὥσθ’ ὅταν γένηται νηνεμία, πάμπαν εὐθεῖαν καὶ λεπτὴν καταλείπεσθαι ώσπερ ρηγμΐνα ονσαν ἀέρος την νεφέλην.
20 Διὰ ταῦτα δὲ καὶ περὶ τὰς ἐκλείψεις ἐνίοτε τῆς σελήνης συμβαίνει γίγνεσθαι σεισμόν* όταν γὰρ ἤδη πλησίον ἦ ἡ άντίφραζις, καὶ μήπω μὲν ἦ πάμπαν ἀπολελοιπὸς τὸ φῶς και τὸ ἀπὸ τοῦ ἡλίου θερμὸν ἐκ τοῦ ἀέρος, ἤδη δ’ ἀπομαραινόμενσν, νηνεμία γίγνεται ἀντιμεθισταμένου τοῦ πνεύματος 25 εἰς τὴν γῆν, ὃ ποιεῖ τὸν σεισμόν προ των εκλείψεων. γίγνονται γὰρ καὶ ἄνεμοι πρὸ τῶν εκλείψεων πολλάκις, ἀκρόνυχον μεν προ των μεσονυκτίων εκλείψεων, μεσονύκτιον δὲ πρὸ τῶν ἑῴων. * συμβαίνει δὲ τοΰτο διὰ τὸ άμαυροΰσθαι το θερμόν τὸ ἀπὸ τῆς σελήνης, όταν πλησίον ἤδη γίγνηται ἡ 30 φορὰ ἐν ᾤ γενομἐνων ἔσται ἡ ἔκλειψις, ἀνιεμἐνου οὖν ᾤ κατείχετο ὁ ἀὴρ καὶ ηρεμεί, πάλιν κινείται καί γίγνεται πνεῦμα τῆς ὀψιαίτερον έκλείψεως ὀψιαίτερον.
Ὄταν δ’ ισχυρός γένηται σεισμός, ον κ ευθύς οὐδ’ 1 διά . . . εκκρισιν seclusit Ο.Τ.
a Into the earth, c/. 367 a 26.
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by day or a little after sunset, a fine long streak of cloud appears, like a long straight line carefully drawn, the reason being that the wind is dying down and running away.® Something like it happens on the seashore too For when the sea runs high the breakers are large and uneven, but when there is a calm they are fine and straight [because the amount of exhalation is small].6 The wind produces the same effects on the cloud in the sky as the sea on the shore, so that when there is a calm the clouds that are left are all straight and fine like breakers in the air.
For the same reason an earthquake sometimes Earth-occurs at an eclipse of the moon. For when the echpses.and interposition is approaching but the light and warmth from the sun,® though already fading, have not entirely disappeared from the air, a calm falls when the wind runs back into the earth. And this causes the earthquake before the eclipse. For there are often winds also before eclipses, at nightfall before a midnight eclipse, at midnight before an eclipse at dawn. The reason for this is the failure of the heat from the moon when its course approaches the point at which d the eclipse will take place. Thus when the cause which held it quiet ceases to operate the air is set m motion again and a wind rises, and the later the eclipse, the later this happens.6
When an earthquake is severe the shocks do not Shocks continue after
ft Β6Τ6ΓΘ
6 The O.T. omits these words as “ a misguided gloss on earthquake. γαλήνη.” A lex. shows no sign of having had them m his text.
e Reflected from the moon (Alex.).
d “ Lit. * at which, when the moon and its sphere {φορά) have got there * ” (O.T.)
6 With this somewhat obscure paragraph ef, Problems xxvi. 18, 942 a 22.
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εἰσάπαξ παύεται σείοας, ἀλλὰ τὸ πρώτον μὲν μέχρι περί τετταράκοντα πρόεισι πολλάκις ημέρας, ὕστε-
368	a ρον δὲ καὶ ἐφ’ εν καί ἐπὶ δύο ἔτη επισημαίνει κατά
τούς αὐτοὺς τόπους. αἴτιον δὲ τοῦ μεν μεγέθους τὸ πλήθος του πνεύματος καί των τόπων τα σχήματα δι’ οἵων ἂν ρυῇ ἦ γὰρ ἂν ἀντιτυπήσῃ καὶ μὴ ῥᾴδίως διέλθῃ, μάλιστα τε σείει και ἐγκαταλεί-5 πεσθαι ἀναγκαῖον ἐν ταῖς δυσχωρίαις, οἷον ὕδωρ ἐν σκεύει οὐ δυνάμενον διεξελθεῖν. διὸ καθάπερ εν σώματι οι σφυγμοί ου κ ἐξαίφνης παύονται ούδζ ταχέως, ἀλλ’ ἐκ προσαγωγής άμα καταμαραινο-μένου του πάθους, καὶ ἡ ἀρχὴ ἀφ* ἧς ἡ άναθυμίασις ἐγένετο καὶ ἡ ὁρμὴ τοῦ πνεύματος δῆλον ὅτι οὐκ ίο εὐθὺς ἅπασαν ἀνήλωσεν την ύλην, ἐξ ἧς ἐποίησε τὸν άνεμον, ον καλοΰμεν σεισμόν. ἕως ἂν οὖν ἀναλωθῇ τὰ υπόλοιπα τούτων, ανάγκη σείειν, ήρε-μαιότερον δὲ καὶ μέχρι τούτου ἕως ἂν ελαττον ἦ τὸ ἀναθυμίωμενον ή ώστε δύνασθαι κινεῖν επι-δήλως.
Ποιεῖ δὲ καὶ τοὺς ψόφους τοὺς ὑπὸ την γην 15 γιγνομένους το πνεύμα, καί τούς προ των σεισμών* και ἄνευ δὲ σεισμών ήδη που γεγόνασιν ὑπὸ γῆν ώσπερ γὰρ καὶ ραπιζόμενος ὁ ἀὴρ παντοδαπούζ ἀφίησι ψόφους, ούτως καί τύπτων αντος’ οὐδὲν γὰρ διαφέρει· τὸ γὰρ τύπτον ἅμα καὶ αὐτὸ τύπτεται παν. προέρχεται δὲ ὁ ψόφος τής κινήσεως διά το 20 λεπτομερέστε ρον εἶναι καὶ μάλλον διά παντός ἰέναι τοῦ πνεύματος τον ψόφον, όταν 8’ „ελαττον ἦ ἣ ὥστε κινήσαι την γην διά λεπτότητα, διά μεν το ρᾳδίως διηθεΐσθαι ου δύναται κινεῖν, διὰ δὲ τὸ προσπίπτειν στερεοῖς ὄγκοις καὶ κοίλοις καὶ παντο-δαποῖς σχήμασι παντοδαπην άφίησι φωνήν, ωστ 216
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cease immediately or at once, but frequently go on for forty days or so in the first instance, and symptoms appear subsequently for one or two years in the same district The cause of the severity is the amount of the wind and the shape of the passages through which it has to flow. When it meets with resistance and cannot easily get through, the shocks are severest and air is bound to be left in the narrow places, like water that cannot get out of a vessel. Therefore, just as throbbings m the body do not stop at once or quickly, but gradually as the affliction which is their cause dies away, so the originating cause of the exhalation and the source of the wind clearly do not expend all at once the material vthich produces the wind which we call an earthquake. Until, therefore, the rest of it is expended shocks must continue, their force decreasing until there is too little exhalation to cause a shock that is noticeable.
Wind is also the cause of noises beneath the earth, Wind the among them the noises that precede earthquakes, gutter? though they have also been known to occur without an earthquake following. For as the air when struck gives out all sorts of noises, so also it does when it is itself the striker ; the effect is the same m either case, since every striker is itself also struck. The sound precedes the shock because the sound is of finer texture and so more penetrating than the wind itself When the wind is too fine to communicate any impulse to the earth, being unable to do so because of the ease with which it filters through it, nevertheless when it strikes hard or hollow masses of all shapes it gives out all sorts of noises, so that sometimes the
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25 ἐνίοτε δοκεῖν ὅπερ λέγουσιν οἱ τερατολογοῦντες, μυκᾶσθαι τὴν γῆν.
’Ήδη δὲ καὶ ὕδατα ἀνερράγη γιγνομένων σεισμών ἀλλ’ οὐ διὰ τοῦτο αἴτιον τὸ ὕδωρ τῆς κινήσεως, ἀλλ’ ἂν ἦ ἐξ ἐπιπολῆς ἢ κάτωθεν βιάζηται τὸ πνεῦμα, εκείνο τὸ κινοῦν ἐστιν, ὥσπερ τῶν κυμἀ-30 των οἱ άνεμοι ἀλλ’ οὐ τὰ κύματα των άνεμων είσίν αἴτια, ἐπεὶ καὶ την γην οὕτως ἄν τις αἰτιῷτο τοῦ πάθους* ἀνατρέπεται γὰρ σειομένη, καθάπερ ύδωρ (ἡ γὰρ ἔκχυσις ἀνάτρεψίς τίς ἐστιν), ἀλλ’ αἴτια ταὐτα μεν ἄμφω ὡς ὕλη (πάσχει γάρ, ἀλλ’ οὐ ποιεί), το δὲ πνεύμα ὡς ἀρχή*
Ὅπου δ’ ἅμα κῦμα σεισμῷ γέγονεν, αίτιον, όταν 35 εναντία γίγνηται τα πνεύματα. τούτο δὲ γίγνεται 368 b ὅταν τὸ σεῖον την γην πνεύμα φερομένην υπ’ άλλον πνεύματος την θάλατταν άπώσαι μεν ὅλως μὴ δύνηται, προωθούν δὲ καὶ σνστελλον εις ταύτόν συνάθροιση πολλὴν * τότε γὰρ ἄναγκαΐον ἡττηθέντος 5 τούτου τοῦ πνεύματος άθρόαν ώθονμένην ὑπὸ τοῦ εναντίου πνεύματος ἐκρήγνυσθαι καὶ ποιεῖν τον κατακλυσμόν. ἐγένετο δὲ τούτο καί περί Άχαίαν ἐκεῖ1 μεν γὰρ ἧν νότος, ἔξω1 δὲ βορέας, νηνεμίας δὲ γενομένης καὶ ρυέντος εἴσω τοῦ άνεμου ἐγένετο τό τε κῦμα καὶ ὁ σεισμός άμα, καί μάλλον διὰ τὸ ίο την θάλατταν μη διδόναι διαπνοήν τω υπό την γην ώρμημενω πνεύματι, ἀλλ’ ἀντιφράττειν* ἀποβια-ζόμενα γὰρ ἄλληλα τὸ μὲν πνεῦμα τὸν σεισμόν ἐποίησεν, ἡ δ’ ὑπόστασις τον κύματος^ τον κατακλυσμόν.
1 ἐΑτεῖ—€^ω O. Τ. Ϊ	ἐ*εῖ Fobes.
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C/. 1. 34 below.
6 C/. 343 b 2 and note.
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earth seems to bellow as they say it does m fairy stories.
Water has sometimes burst out of the earth when water there has been an earthquake. But this does not ^y°^rctejf. mean that the water was the cause of the shock. It quakes, is the wind which is the cause, whether it exerts its force on the surface a or from beneath—just as the winds are the cause of waves and not the waves of winds. Indeed one might as well suppose that the earth is the cause of the shock as that the water is : for in an earthquake it is overturned like water, and upsetting water is a form of overturning. But in fact both earth and water are material causes, being passive not active, but wind the motive cause.
When a tidal wave coincides with an earthquake Earth-the cause is an opposition of winds. This happens tioaiwaves, when the wind which is causing the earthquake is unable quite to drive out the sea which is being driven in by another wind, but pushes it back and piles it together till a large mass has collected. Then if the first wind gives way the whole mass is driven in by the opposing wind and breaks on the land and causes a flood. This is what happened in Achaea.b For in Achaea there was a south wind, outside a north wind0; this was followed by a calm when the wind plunged into the earth, and so there was a tidal wave at the same time as the earthquake—an earthquake which was all the more violent because the sea gave no vent to the wind that had run into the earth, but blocked its passage. So in their mutual struggle the* wind caused the earthquake, the wave by its subsidence the flood.
c “ Transpose έξω and ἐκεῖ 11. 6, 7. The map makes it clear that the received text is impossible ” (O.T.).
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Κατὰ μέρος δὲ γίγνονται οἱ σεισμοί τῆς γῆς, καὶ πολλάκις ἐπὶ μικρόν τόπον, οἱ δ’ άνεμοι οὔ· κατὰ 15 μέρος μέν, ὅταν αἱ αναθυμιάσεις αἱ κατὰ τον τόπον αὐτὸν καὶ τὸν γειτνιῶντα συνέλθωσιν εἰς εν, ώσπερ καί τους αὐχμοὺς ἔφαμεν γίγνεσθαι καί τὰς ὑπερομ-βρίας τὰς κατά μέρος, καί οι μεν σεισμοί γίγνονται διὰ1 τοῦτον τὸν τρόπον, οἱ δ’ άνεμοι ου' τα μεν γαρ εν τῇ γῇ την αρχήν εχει, ωστ εφ εν απασας 20 όρμάν ὁ δ’ ήλιος2 οὐχ ομοίως δύναται, τὰς δὲ μετεώρους μάλλον, ώστε ρεῖν, ὅταν ἀρχὴν λάβωσιν από της του ήλιου φοράς ἤδη κατὰ τὰς δια φοράς των τόπων, εφ’ ἐν.
'Όταν μὲν οὖν ἦ πολὺ τὸ πνεῦμα, κινεῖ τὴν γῆν, ώσπερ Βέ ὁ τρόμος, ἐπὶ πλάτος· γίγνεται δ’ ολιγάκις 85 καὶ κατά τινας τόπους, οἷον σφυγμός, άνω κάτωθεν διὸ και ἐλαττονάκις σείει τούτον τον τρόπον οὐ γὰρ [δίδωσιν]3 ράΒιον οὕτω πολλὴν συνελθεΐν αρχήν ἐπὶ μήκος γὰρ πολλαπλάσια της ἀπὸ τοῦ βάθους ή διάκρισις, ὅπου δ’ αν γένηται τοιοῦτος σεισμός, επιπολάζει πλήθος λίθων, ώσπερ τῶν ἐν τοῖς 30 λίκνοις άναβραττομένων τοῦτον γὰρ τὸν τρόπον γενομένου σεισμού τά τε περὶ Σίπυλον ἀνετράπη και τὸ Φλεγραῖον καλούμενον πεδίον καὶ τὰ περί την Αιγυστικήν χώραν.
Ἐν δὲ ταῖς νήσοις ταῖς πόντιαις ήττον γίγνονται σεισμοί των προσγείων το γὰρ πλήθος τής θαλάτ-35 της καταψύχει τὰς αναθυμιάσεις καί κωλύει τῷ
1 κατά 93),
2 όρμαν 6 ήλιος Ο.Τ.
8 seclusit Fobes.
a C/. 360 b 17.
6 The O.T., following Thurot, regards the text of II. 17-22 220
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Earthquakes are confined to one locality, often why earth-quite a small one, but winds are not. They are are localized when the exhalations of a particular locality and its neighbour combine, which was what we said a happens in local droughts and rainy seasons. Earthquakes are produced in this way, but not winds. For rains, droughts and earthquakes originate in the earth, and so their constituent exhalations tend to move all in one direction ; the sun has less power over them than it has with the exhalations in the air which therefore flow on in one direction when the sun’s movement gives them an impulse, differing according to the difference of its position.6
So then, when the quantity of wind is large it causes Horizontal an earthquake shock which runs horizontally, like a shock&rtlCdl shudder. occasionally in some places the shock runs up from below, like a throb. The latter type of shock is therefore the rarer, for sufficient force to cause it does not easily collect since there is many times as much of the exhalation that causes shocks horizontally as of that which causes them from below. But whenever this type of earthquake does occur, large quantities of stones come to the surface, like the chaff in a winnowing sieve. This kind of earthquake it was that devastated the country round Sipylos, the so-called Phlegraean plain and the districts of Liguria.
Earthquakes are rarer in islands that are far out Earth-at sea than in those close to the mainland. For the 311(1 quantity of the sea cools the exhalations and its
as corrupt. In*my attempt to make sense of it I follow Alex.’s explanation (124. 28 ff.), taking τἀ μεν 1. 18 to mean rams, etc., and understanding τα? αναθυμιάσεις with άπάσας 1. 19.
The general point of the paragiaph, as the O.T. remarks, is to contrast the local nature of earthquakes with the vide range of winds.
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βάρει καὶ ἀποβιάζεται* ἔτι δὲ ῄεῖ καὶ οὐ σείεται 369 a κρατούμενη ὑπὸ τῶν πνευμάτων και δια το πολὺς ἐπἐχειν τόπον οὐκ εἰς ταύτην ἀλλ’ ἐκ ταυτης αἰ αναθυμιάσεις γίγνονται, καὶ ταύταις ακολουθοῦσιν αἱ ἐκ τῆς γῆς. αἱ δ’ ἐγγὺς τῆς ἡπείρου μόριον 5 εἰσιν τῆς ἡπείρου· τὸ yap μεταξὺ διὰ μικρότητα οὐδεμίαν ἔχει δύναμιν τὰς δὲ ποντίας οὐκ ἔστιν κινῆσαι ἄνευ τῆς θαλάττης ὅλης, ὑφ’ ἧς περιεχό-μεναι τυγχάνουσιν.
Περὶ μὲν οὖν σεισμῶν, καὶ τίς ἡ φύσις, καὶ διά τινα αἰτίαν γίγνονται, καὶ περὶ τῶν ἄλλων τῶν σνμβαινόντων περὶ αὐτοὺς, εἴρηται σχεδὸν περὶ τῶν μεγίστων.
CHAPTER IX
ARGUMENT
Thunder is due to the forcible ejection of the dry exhalation trapped m the clouds in the process of condensation (369 a 10-b 3). The ejected exhalation usually catches fire, produces lightning {which thus occurs, in sjtnie of appearances,
369 a 10 Περὶ δὲ αστραπής καί βροντής, ἔτι δὲ περὶ τυφῶνος καὶ πρηστῆρος καὶ κεραυνών λέγωμεν καὶ γὰρ τούτων την αὐτὴν αρχήν ὑπολαβεῖν δεῖ πάντων.
Τῆς γὰρ ἀναθυμιάσεως, ώσπερ εἴπὸμεν, οὔσης διττῆς, τῆς μεν ὑγρᾶς τῆς δὲ ξηρᾶς, καὶ τῆς συγ-15 κρίσεως εχονσης ἄμφω ταῦτα δυνάμει και συν-ισταμένης εις νεφος9 ώσπερ εἴρηται πρότερον, ἔτι δὲ πνκνοτερας τής συστάσεως τῶν νεφών γιγνο-222
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weight crushes them and prevents their forming; and the force of the winds causes waves and not shocks in the sea. Again, its extent is so great that the exhalations do not run into it but aie produced from it and joined by those from the land. On the other hand, islands close to the mainland are for all practical purposes part of it, the interval between them being too small to be effective. And islands out at sea can feel no shock that is not felt by the whole of the sea by which they are surrounded.
This completes our explanation of the nature and cause of earthquakes, and of their most important attendant circumstances.
CHAPTER IX argument (continued)
after thunder) (369 b 3-11). Theories of Empedocles and Anaxagoras stated and criticized (369 b 11—-370 a 10).
Theory of Oleidemus and others (370 a 10-21). Summary and conclusion (370 a 21-34).
Let us now explain lightning and thunder, and then Thunder whirlwinds, firewinds and thunderbolts:	for the ^forcible
cause of all of them must be assumed to be the same, gfetonof As we have said,a there are two kinds of exhalation, tion from*" moist and ; and their combination (air) containsclcmd· both potentially. It condenses into cloud, as we have explained before,6 and the condensation of clouds
• Of: 341 b 6 ff.
6 Of. 346 b 23 ff.f 359 b 34 if.
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μένης πρὸς τὸ έσχατον πέρας (ἧ γὰρ ἐκλείπει τὸ θερμόν διακρινόμενον εἰς τὸν ἄνω τόπον, ταύτῃ πυκνοτέραν καὶ ψυχροτέραν ἀναγκαῖον εἶναι την 20 σύστασιν διὸ καὶ οἱ κεραυνοί καί οἱ ἐκνεφίαι και πάντα τὰ τοιαῦτα φέρεται κάτω, καίτοι πεφυκότος ἄνω τοῦ θερμού φέρεσθαι παντὸς* ἀλλ’ εἰς τοὐ-ναντίον τῆς πυκνότητος ἀναγκαῖον γίγνεσθαι την ἔκθλιψιν, οἷον οι πυρήνες οι εκ των δακτύλων ἐκπηδῶντες* καὶ γὰρ ταῦτα βάρος ἔχοντα φέρε ται 25 πολλάκις ἄνω)· ἡ μὲν οὖν εκκρινομένη θερμότης εἰς τὸν ἄνω διασπείρεται τόπον όση δ’ ἐμπερι-λαμβάνεται τῆς ξηρᾶς ἀναθυμιάσεως ἐν τῇ μεταβολή ψυχομένου τοῦ ἀέρος, αὕτη συνιόντων τῶν νεφών εκκρίνεται, βία δὲ φερομένη καί προσπί-πτουσα τοῖς περιεχομένοις νέφεσι ποιεί πληγήν, ἧς 30 ὁ ψόφος καλείται βροντή. γίγνεται δ’ ἡ πληγή τον αυτόν τρόπον, ὡς παρεικάσαι μείζονι μικρόν πάθος, τω εν τῆ φλογὶ γιγνομένῳ ψόφῳ, ὃν κα-λοΰσιν οι μεν τον ‘Ήφαιστον γελάν, οἱ δὲ τὴν Ἐστίαν, οἱ δ’ απειλήν τούτων. γίγνεται δ’ ὅταν ἡ ἀναθυμίασις εἰς τὴν φλόγα συνεστραμμένη φέ-35 ρηται, ρηγνυμένων καί ξηραινομένων των ξύλων ούτως γὰρ καὶ ἐν τοῖς νέφεσι ή γιγνομένη τοῦ πνεύματος ἔκκρισις πρὸς τὴν πυκνότητα των νεφών 369 b έμπίπτουσα ποιεῖ τὴν βροντήν, παντοόαποι δὲ ψόφοι διὰ τὴν ανωμαλίαν τε γίγνονται τῶν νεφών καί διὰ τὰς μεταξύ κοιλίας, ἦ τὸ συνεχὲς εκλείπει τής ττυκνότητος.
Ἠ μεν οὖν βροντή τοϋτ ἔστι, καὶ γίγνεται διὰ 5 τούτην την αιτίαν· τὸ δὲ πνεύμα τὸ έκθλιβόμενον τὰ πολλά μεν εκπυροϋται λεπτή και ασθενεί πυρώσει, καί τοϋτ’ ἔστιν ἣν καλοῦμεν αστραπήν, ἦ αν
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is thicker towards their farther limit. (Condensation must be denser and colder where the heat gives out as it radiates into the upper region. This is the reason why thunderbolts and hurricanes and all such phenomena move downwards ; for although all heat naturally rises, they must be projected away from the dense formation. Analogously, when we make fruit stones jump from between our lingers, they often move upwards in spite of their weight.) Heata when radiated disperses into the upper region. But any of the dry exhalation that gets trapped when the air is in process of cooling is forcibly ejected as the clouds condense and in its course strikes the surrounding clouds, and the noise caused by the impact is what we call thunder. The impact is produced in the same way (to compare small things with great) as the noise you get in a flame, which some people call Hephaestus’s or Hestia’s laugh, some their threat. This noise occurs when the exhalation is hurled bodily against the flame as the logs crack and dry ; similarly the windy exhalation in the clouds produces thunder when it strikes a dense cloud formation. Different kinds of sound are produced because of the lack of uniformity m the clouds and because hollows occur where their density is not continuous.
This, theft, is what thunder is and this is its cause. Lightning As a rule, the ejected wind burns with a fine and same cause, gentle fire, and it is then what we call lightning,
e i.e. the dry, warm exhalation.
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ὥσπερ ἐκπῖπτον τὸ πνεῦμα χρωματισθὲν ὀφθῇ. γίγνεται δὲ μετά τὴν πληγὴν καὶ ύστερον τῆ; βροντῆς* ἀλλὰ φαίνεται, πρότερον διὰ τὸ την σφιν ίο προτερεῖν τῆς ακοής, δηλοῖ δ’ ἐπὶ τῆς εἰρεσία? τῶν τριήρων ἤδη γὰρ ἀναφερόντων πάλιν τὰς κώ-πας ὁ πρώτος ἀφικνεῖται ψόφος τής κωπηλασίας.
Καίτοι τινὲς λέγουσιν ὡς ἐν τοῖς νέφεσιν ἐγγί-γνετάι πῦρ* τούτο δ’ Ἐμπεδοκλῆς μέν φησιν εἶναι τὸ ἐμπεριλαμβανόμενον τῶν τοῦ ἡλίου ακτινών, 15 Ἀναξαγόρας δὲ τοῦ άνωθεν αἰθέρος, ὃ δὴ εκείνος κάλεῖ πῦρ κατενεχθὲν άνωθεν κάτω, την μεν οὖν διάλαμψιν ἀστραπἡν είναι την τούτου τοῦ πνρος, τον δὲ ψόφον εναποσβεννυμενου καί την σίξιν βροντήν, ὡς καθάπερ φαίνεται καί γιγνόμενον ούτως και πρότερον την αστραπήν οὖσαν τῆς βροντής.
*Αλογος δὲ καὶ ἡ τοῦ πυρὸς ἐμπερίληψις, ἀμφο-20 τέρως μεν, μάλλον 8’ ἡ κατάσπασις τοῦ άνωθεν αἰθέρος. τοῦ τε γὰρ κάτω φέρεσθαι τὸ πεφυκός άνω δεῖ λέγεσθαι τὴν αιτίαν, και διὰ τί ποτε τοῦτο γίγνεται κατὰ τὸν ουρανόν όταν ἐπινέφελον ἦ μόνον, ἀλλ’ οὐ συνεχώς ούτως* αίθριας δὲ οϋσης ου γί-γνεται. τούτο γὰρ παντάπασιν ἔοικεν εἰρῆσθαι 25 προχείρως, ομοίως δὲ καὶ τὸ τὴν ἀπὸ τῶν ακτινών θερμότητα φάναι την άπολαμβανομενην εν τοῖς νέφεσιν εἶναι τούτων αιτίαν ου πιθανόν* καὶ γὰρ οὗτος ὁ λόγος άπραγμόνως εἴρηται λίαν* άποκεκρι-μένον τε γὰρ ἀναγκαῖον είναι τὸ αίτιον ἀεὶ καί ὡρισμένον, τό τε τῆς βροντής καί τής αστραπής 226
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which occurs when the falling wind appears to us as it were coloured. Lightning is produced after the impact and so later than thunder, but appears to us to precede it because we see the flash before we hear the noise. You can see this by watching the rowing of a trireme ; for the oars are already drawing back again when the sound of the stroke which they have made first reaches us.
Some, however, say that there is fire in the clouds. Views of This Empedocles a supposes to be some of the sun’s ^a^axa-rays trapped in the clouds, Anaxagoras b to be a part of the upper aether which he calls fire and which has 8	1
descended into the lower atmosphere. Lightning they then suppose to be this fire flashing through the clouds, thunder the noise of it hissing when quenched ; so the apparent order of the two is the real order and lightning precedes thunder.
The enclosure of the fire is difficult to account for and eriti-on both views. The difficulty is greater on the view cized* that it is drawn down from the upper aether. For we should be told the reason for the downward move* ment of something whose natural movement is upwards, and further why this happens only when the sky is cloudy and not all the time, since it does not happen in clear weather. The theory seems altogether too hasty. It is, however, equally unconvincing to say that the cause is the heat of the sun’s rays cut off in the clouds, and this theory too must be pronounced to be ill-considered. For there must be a separate and distinct cause of the occurrence of each phenomenon, whether thunder or lightning or any-
a Diels 31 A 62.
6 Diels 59 A 1 (9), 42 (11), 84: cf. 339 b 21 (Book I. ch. 3) for Anaxagoras on the aether.
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30 καὶ τῶν ἄλλων τῶν τοιούτων, καὶ οὑτω γίγνεσθαι. τοῦτο δὲ διαφέρει πλεῖστον* ὅμοιον γὰρ κἂν εἴ τις οἴοιτο τὸ ὕδωρ καὶ τὴν χιόνα καὶ τὴν χάλαζαν ἐνυπάρχοντα πρότερον ύστερον ἐκκρίνεσθαι καί μὴ γίγνεσθαι, οἷον ὑπὸ χεῖμα ποιούσης ἀεὶ τῆ; συγκρίσεως έκαστον αυτών ὡσαύτως γὰρ ἐκεῖνα 35 τε συγκρίσεις καὶ ταῦτα διακρἴσεις ὑποληπτἐον εἶναι, ὥστ’ εἰ θάτερα τούτων μὴ γίγνεται ἀλλ’ ἔστι,
370	a περὶ άμφοτέρων ὁ αὐτὸς ἁρμόσει λόγος, τήν τ’
ἐναπόληψιν τί ἂν ἀλλοιότερον λέγοι τις ἣ καθάπερ ἐν τοῖς πυκνοτέροις; καὶ γὰρ τὸ ὕδωρ ὑπὸ τοῦ ἡλίου καὶ τοῦ πυρὸς γίγνεται θερμὸν ἀλλ’ ὅμως ὅταν πάλιν συνίῃ καὶ φύχηται τὸ ὕδωρ πηγνύμενον, 5 οὐδεμίαν συμβαίνει γίγνεσθαι τοιαὐτην ἔκπτωσιν οἵαν ἐκεῖνοι λέγουσιν* καίτοι1 γ* ἐχρῆν κατά λόγον τοῦ μεγέθους. τὴν2 δὲ ζέσιν ποιεῖν τὸ ἐγγιγνό-μενον πνεῦμα ὑπὸ τοῦ πυρός, ἣν οὔτε δυνατόν ἐνυπάρχειν πρότερον, οὔτ’ ἐκεῖνοι τὸν ψόφον ζέσιν ποιοῦσιν ἀλλὰ σίξιν ἕστι δὲ καὶ ἡ σίξις μικρά ίο ζέσις· ἦ γὰρ τὸ προσπῖπτον κρατεῖ σβεννύμενον, ταύτῃ ζέον ποιεῖ τὸν ψόφον.
Εἰσὶ δέ τινες οἳ τὴν ἀστραπήν, ὥσπερ και Κλείδημος, οὐκ εἶναί φασιν ἀλλὰ φαίνεσθαι, παρει-κάζοντες ὡς τὸ πάθος ὅμοιον ὃν καὶ ὅταν τὴν θάλαττάν τις ράβδῳ τύπτῃ* φαίνεται γὰρ τὸ ὕδωρ 'ἀποστίλβον τῆς νυκτός* ούτως ἐν τῆ νεφέλῃ ραπι-
1	λέγουσι* καίτοι Fobes,	^
2	μεγέθους, τψ interpuniat Ο.Τ.: 3e E Fx Ο.Τ., om, Fobes.
® Ι have followed the O.T. readings in 11. 5, 6, though Fobes’s text is that which Alex. had. On the readings I have adopted Aristotle seems to be making two points in 370 a 1-10:
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thing else. But the cause proposed is far from fulfilling this requirement. It is rather as if one supposed that water and snow and hail emerged readymade, and did not have to be formed because the atmosphere has a stock ready to hand for each occasion For we must suppose that the same is true of products of condensation, like water, snow and hail, and of products of ejection like thunder and lightning; so that if it is true of either that they are not formed but exist ready made, the same argument will apply to both Again, how are we to say that interception by cloud differs from interception by denser bodies ?
For water too is warmed by the sun and by fire. Yet when it contracts again and is cooled still further and freezes there is no ejection such as they describe, though on their theory there should be to a duly proportionate extent. And boiling is caused by the wind produced in water by fire and cannot exist in the water beforehand ; and though they do not call the noise boiling but hissing, yet hissing is boiling in miniature (for when the fire on impact is quenched yet masters the moisture, it boils and causes the noise) .a
There are some, for instance Cleidemus,b who say View of that lightning has no objective existence but is an anddoSs appearance only. They compare it to the visual experience one has when the sea is struck with a stick at night and the water seems to flash, and say 1
(1) Fire ought also to be intercepted by water when heated and a noise analogous to lightning therefore be produced when it is cooled, (2) We know that boiling is not produced by fire already in water; yet hissing, to which thunder is compared, is merely boiling in miniature (and so hissing cannot be produced by fire already m water either).
b Diels 62. 1.
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15 ζομένου τοῦ ὑγροῦ τὴν φάντασιν τῆς λαμπρότητος εἶναι τὴν ἀστραπήν. οὗτοι μὲν οὖν οὔπω συνήθεις ἦσαν ταῖς περὶ τῆς ἀνακλάσεως δόξαις, οπερ αίτιον δοκεῖ τοῦ τοιούτου πάθους εἶναι* φαίνεται γὰρ τὸ ὕδωρ στίλβειν τυπτόμενον ἀνακλωμένης απ αὐτοῦ τῆς ὄψεως πρός τι τῶν λαμπρών. διὸ καὶ γί-20 γνεται μάλλον τοΰτο νύκτωρ· τῆς γὰρ ημέρας οὐ φαίνεται διὰ τὸ πλέον ον τὸ φέγγος τὸ τῆς ημέρας αφανίζει
Τὰ μεν οὖν λεγάμενα περὶ βροντής τε και αστραπής παρά των άλλων ταῦτ’ ἐστί, τῶν μεν οτι ἀνάκλασις ἡ αστραπή, των δ’ ὅτι πυρὸς μεν η αστραπή διάλαμψις, ἡ δὲ βροντή σβέσις, οὐκ ἐγγι-25 γνομένου παρ’ έκαστον πάθος τον πνρός ἀλλ’ ἐν-υπάρχοντος. ἡμεῖς δέ φαμεν τὴν αυτήν εἶναι φύσιν ἐπὶ μεν τής γῆς άνεμον, εν δὲ τῇ γῇ σεισμόν, εν δὲ τοῖς νέφεσι βροντήν πάντα γὰρ εἶναι ταῦτα τὴν ουσίαν ταὐτόν, άναθνμίασιν ξηράν, ἢ ρέονσα μεν πως άνεμος ἐστιν, ὡδὶ δὲ ποιεῖ τοὺς σεισμούς, εν 30 δὲ τοῖς νέφεσι μεταβάλλουσι1 ἐκκρινομένη,2 συν-ιόντων καὶ σνγκρινομένων αυτών εἰς ὕδωρ, βροντάς τε καὶ ἀστραπὰς καὶ πρὸς τούτοις τάλλα τα τής αυτής φύσεως τούτοις ὄντα. καὶ περὶ μὲν βροντής εἴρηται καὶ αστραπής.
1	μεταβάλλουσι Cl. Thurot: μεταβάλλουσα Fobes codcl.: om. J F 901-
2	έκκρινομάνη E SOS (Ap): διακρινομἐντ? Fobes.
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that lightning is a similar appearance of brightness produced when the moisture in the cloud is struck.
These people had no acquaintance with theories of reflection, which is now generally recognized as the cause of this kind of phenomenon The water seems to flash when struck because our line of vision is reflected from it to some bright object. This happens more often at night, for the greater brightness of the daylight prevents, it being observed
These are the views held by others about thunder Conclusion and lightning : some think lightning is a reflection, others that lightning is fire flashing through the clouds, thunder the noise of its quenching, and that the fire does not come into being on each occasion but exists already. Our own view is that the same natural substance causes wind on the earth s surface, earthquakes beneath it, and thunder in the clouds ; for all these have the same substance, the dry exhalation. If it flows in one way it is wind, in another it causes earthquakes ; and when the clouds change in the process of contracting and condensing into water, it is ejected and causes thunder and lightning, and all other phenomena of the same nature. So much for thunder and lightning.
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CHAPTER I argument (continued)
typhoon (370 b 17—371 a 15). Afirewmd η a whirlwind that has caught fire (371 a, 15-lf). Thunderbolts, of two kinds, are similarly due to wind ; as can be seen from their effects and from analogies (371 a 17-b 14). Conclusion (371 b 14-17).
Let us deal now with the remaining effects of this Thunder, process of exhalation, proceeding on the method we ί^ίπητι-have before adopted.	Croductiof
The windy exhalation causes thunder and lightning exhalation when it is produced in small quantities, widely dispersed, and at frequent intervals, and when it spreads quickly and is of extreme ranty. But when it is produced in a compact mass and is denser, the lesult is a hurricane, which owes its violence to the force which the speed of its separation gives it.
When there is an abundant and constant flow of exhalation the process is similar to the opposite process which ^produces rain and large quantities of water. Both possibilities are latent in the material,®
a Alex (134 15) thinks the “ matenal ” is cloud, which contains exhalations of both kinds, cf 358 a 21 ; but so al&o does air, cf. 340 b 14-32, 341 b 6.
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370 b /
δυνάμε·ι ταῦτα κατὰ την ὕλη ν ὅταν δὲ ἀρχὴ γένηται 15 τῆς δυνάμεως ὁποτερασοῦν, ἀκολουθεῖ συγκρινό-μενον ἐκ τῆς ὕδης ὁποτέρου ἂν ἦ πλῆθος ἐνυπάρχον πλέον, καὶ γίγνεται τὸ μὲν ὄμβρος, τὸ δὲ τῆς ἑτέρας ἀναθυμιάσεως ἐκνεφίας.
Ὅταν δὲ τὸ ἐκκρινόμενον πνεῦμα τὸ ἐν τῷ νέφει ἑτέρῳ ἀντιτυπήσῃ οὕτως ὥσπερ ὅταν ἐξ εὐρέος εἰς στενὸν βιάζηται ὁ ἄνεμος ἐν πύλαις ἢ ὁδοῖς (συμ-20 βαίνει γὰρ πολλάκις ἐν τοῖς τοιούτοις ἀπωσθέντος τοῦ πρώτον μορίου τοῦ ρέοντος σώματος διὰ τὸ μη ὑπείκειν, ἢ διὰ στενότητα ἢ διὰ τὸ ἀντιπνεῖν, κύκλον καί δίνην γίγνεσθαι του πνεύματος* το μεν γὰρ εἰς τὸ πρόσθεν κωλύει προιέναι, τὸ δ* όπισθεν επωθεΐ, ὥστε αναγκάζεται εἰς τὸ πλάγιον, ἧ οὐ 25 κωλύεται, φέρεσθαι, καὶ όντως αει τὸ ἐχόμενον, εως ἂν εν γένηται, τούτο δ’ ἐστὶ κύκλος· οὖ γὰρ μία φορὰ σχήματος, τοῦτο καὶ αὐτὸ ανάγκη εν εἶναι)· ἐπί τε τῆς γῆς οὖν διὰ ταῦτα γίγνονται οι δῖνοι, καὶ ἐν τοῖς νέφεσιν ὁμοίως κατὰ τὴν αρχήν, πλὴν ὅτι, ώσπερ, όταν ἐκνεφίας γίγνηται, αει του 30 νέφους1 εκκρίνεται και γίγνεται συνεχής άνεμος, ούτως ενταύθα αει τὸ (νέφος)2 συνεχές ακολουθεί [τοῦ νέφους]3· διὰ δὲ πυκνότητα οὐ 8ννάμενον ἐκ-κριθήναι το πνεύμα εκ τοῦ νέφους στρέφεται μεν κύκλω το πρώτον διὰ την είρημένην αιτίαν, κάτω 371 a δὲ φέρεται διὰ τὸ ἀεὶ τὰ νέφη πυκνοϋσθαι, ἦ εκπίπτει το θερμόν, καλείται δ’, ἂν αχρωμάτιστου
1	τον νέφους SB var. H, 0Γ1 a ι Αρ (ut videtiir) O.T. : τό νἐφον Fobes cett.
2	νε'φο? ci. Thurot.
3	τον νέφους del. Thurot.
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and when an impulse is given which may lead to the development of either, the one of winch there is the greater quantity latent in the material is forthwith formed from it, and either ram, or, if it is the other exhalation that predominates, a hurricane is produced.
When the wind produced m the cloud runs against Whirlwinds another the result is similar to that produced when the wind is forced from a wide into a narrow place in a gateway or road. In such circumstances the first part of the stream is thrust aside by the resistance either of the narrow entrance or of the contrary wind and as a result forms a circular eddy of wind For its forward part prevents it from going forward, while its hinder part pushes it from behind, and so it is forced to flow sideways where there is no resistance. This happens to each succeeding part of the stream, till finally it forms a single body whose shape is ciicular ; for any figure that is formed by a single motion must itself be single. This, then, is the cause of wind eddies on the earth, and they start in a similar way in the clouds.
There, however, just as when a hurricane is produced, the wind is in continuous process of separation from the cloud, so in a whirlwind the cloud follows the windstream continuously®; and because of the cloud’s density the wind is unable to separate itself from it and so is forced round in a circle at first (for the reason given above), and then descends because the clouds always condense where the heat leaves them.6 The
ing of the passage aie uncertain. With the text as printed the point appears ίο be a comparison of hurricane and whirlwind ; in both these is a constant production of wind from cloud, but in the whirlwind the cloud follows the wind. This comparison is incidental to the main companson in 370 b 17—
371 a 2 of the wind eddy on land and the wind eddy m the air.
b Qf 369 a 16.
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ἦ, τούτο τὸ πάθος τύφων άνεμος, ῶν οἷον1 ἐκνεφία; άπεπτος, βορείοις δ’ οὐ γίγνεται τυφῶν, οὐδ€ νιφετῶν1 2 ὄντων ἐκνεφίας, διὰ τὸ πάντα ταῦτ’ εἶναι 5 πνεῦμα, τὸ δὲ πνεῦμα ξηρὰν εἶναι καὶ θερμήν ἀναθυμίασιν. ὁ οὖν πάγος καὶ τὸ ψύχος διὰ το κρατεῖν σβέννυσιν εὐθὺς γιγνομένην ἔτι τὴν ὰρχἡν. ὅτι δὲ κρατεῖ, δῆλον οὐδὲ γὰρ ἂν ἧν νιφετὸς, ουδέ βόρεια τὰ ὑγρά· ταῦτα γὰρ συμβαίνει κρατούσης εἶναι τῆς ψυχρότητος. γίγνεται μὲν οὖν τυφῶν, ίο ὅταν ἐκνεφίας γιγνόμενος μὴ δύνηται εκκριθήναι τοῦ νέφους· ἔστι δὲ διὰ τὴν άντίκρουσιν τής δίνης, όταν ἐπὶ γῆν φέρηται ἡ ἕλιξ συγκατάγουσα το νέφος, οὐ δυναμένη ἀπολυθῆναι. ἦ δὲ κατ’ εὐ-θυωρίαν ἐκπνεῖ, ταύτῃ τῷ πνεύματι κινεῖ, καὶ τῆ κύκλω κινήσει στρέφει καί αναφέρει φ αν προσπέση 15 βιαζόμενον.
'Όταν δὲ κατασπώμενον ἐκπυρωθῇ (τούτο δ’ ἐστὶν ἐὰν λεπτότερον το πνεύμα γένηται), καλείται πρηστὴρ· συνεκπίμπρησι γὰρ τὸν ἀέρα τῇ πυρώσει χρωματίζων.
Ἐὰν δ’ ἐν αὐτῷ τῷ νέφει πολὺ καὶ λεπτὸν ἐκ-θλιφθῇ πνεῦμα, τοῦτο γίγνεται κεραυνός, ἐὰν μὲν 20 πάνυ λεπτόν, οὐκ ἐπικάων διὰ λεπτότητα, ον οι ποιηταὶ ἀργῆτα καλοῦσιν, ἐὰν δ’ ἧττον, ἐπικάων, ὃν ψολόεντα καλοῦσιν ὁ μεν γὰρ διὰ την λεπτότητα φέρεται, διὰ δὲ τὸ τάχος φθάνει διιών πριν ή εκ-πυρώσαι και έπιδιατρίφας μελᾶναι* ὁ δὲ βραδύτερος ἔχρωσε μέν, ἔκαυσε δ’ οὔ, ἀλλ’ ἔφθαπε. διὸ καὶ
1	τύφων, άνεμοs ων, οΐον Fobes.
2	vtφςτών δντων ECOrr 3ΪΙ 33 F H Ν ΟΙ: νιτττικών εχόντων 903 : aut νιτττικως €χόντων aut νιτττικών ἐχάντων Ej; vitttlkcos έχόντων Fobes.
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resulting phenomenon, when colourless, is called a whirlwind, being a kind of unripe hurricane. Whirlwinds do not occur when the wind is in the north, nor hurricanes when there is snow. For all these phenomena are wind, and wind is dry and warm exhalation ; frost and cold therefore master and smother this at the outset. It is clear that they do master it, otherwise there would be no snow nor would rains come from the north, which can only happen when the cold has the mastery. A whirlwind thus arises when a hurncane that has been produced is unable to free itself from the cloud : it is caused by the resistance of the eddy, and occurs when the spiral sinks to the earth and carries with it the cloud from which it is unable to free itself. Its blast overturns anything that lies in its path, and its circular motion whirls away and carries off by force anything it meets.
When the wind that is drawn down catches fire— which happens when it is finer in texture—it is called a firewind ; for its conflagration sets on fire and so colours the neighbouring air.
If a large quantity of wind of fine texture is squeezed out in the cloud itself, the result is a thunderbolt; if the wind is very fine m texture and in consequence does not scorch, the bolt is of the kind called by the poets gleaming; if the wind is less fine textured and so scorches, the bolt is of the kind they call smoky. For the one kind moves rapidly a because of its fineness, and because of its rapidity passes through the object before it can burn it or remain long enough to blacken it; while the other kind, moving more slowly, blackens the object but still moves too fast to burn
fl The sense demands a complement to «ίωεται: Thurot suggests διά τάχους.
Firewinds
Thunder-
bolts,
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25 τὰ μὲν ἀντιτυπήσαντα πάσχει τι, τὰ δὲ μὴ οὐδὲν, οἷον ἀσπίδος ἤδη τὸ μὲν χάλκωμα ἐτάκη, τὸ δὲ ξύλον οὐδὲν ἔπαθεν διὰ γὰρ μανότητα ἔφθασε τὸ πνεῦμα διηθηθέν* καὶ διελθὸν1 καὶ δι’ ἱματίων ὁμοίως οὐ κατέκαυσεν, ἄλλ’ οἷον τρῦχος ἐποίησεν, 80 "Ώστε ὅτι γε πνεῦμα ταῦτα πάντα, δῆλον καὶ ἐκ τῶν τοιούτων. ἔστι δ’ ἐνίοτε καὶ τοῖς ὄμμασιν θεωρεῖν, οἷον καὶ νῦν ἐθεωροῦμεν περὶ τὸν ἐν Ἐφέσῳ ναὸν καόμενον πολλαχῇ γὰρ ἡ φλὸξ ἐφέ-ρετο συνεχὴς, ἀποσπωμένη χωρίς. ὅτι μὲν γὰρ 371 b ὅ τε καπνός πνεῦμα καὶ κάζται ὁ καπνός, φανερόν, καὶ εἴρηται ἐν ἑτέροις πρότερον* ὅταν δ’ ἀθρόον χωρῇ, τότε φανερῶς δοκεῖ πνεῦμα εἶναι, ὅπερ οὖν ἐν ταῖς μικραῖς πυρκαίαΐς φαίνεται, τοῦτο καὶ τότε πολλής ϋλης καομένης ἐγίγνετο πολλῷ ἰσχυ-5 ρότερον. ρηγνυμόνων οὖν τῶν ξύλων, ὅθεν ἡ ἀρχὴ τοῦ πνεύματος ἧν, πολὺ ἐχώρει ἀθρόον, ἦ ἐξέπνει, καὶ όφόρζτο άνω πεπυρωμένον. ὥστ’ ἐφαίνετο ἡ φλὸξ φέρεσθαι καὶ εἰσπίπτειν εἰς τὰς οἰκίας. ἀεὶ γὰρ οἴεσθαι δεῖ ἐπακολουθεῖν τοῖς κεραυνοῖς πνεῦμα καὶ προϊόν αι* ἀλλ’ οὐχ ὁρᾶται, διὰ τὸ άχρωμά-ίο τιστον εἶναι, διὸ καὶ ἧ μέλλει πατάξειν, κινεῖται πρὶν πληγῆναι, ἅτε πρότερον προσπιπτούσης τῆς αρχής τον πνεύματος. καὶ αἱ βρονταί δὲ διιστᾶσιν οὐ τῷ ψόφῳ, ἀλλ’ οτι άμα συνεκκρίνεται τὸ τὴν πληγήν ποιήσαν καί τον ψόφον πνεύμα* ο ἐὰν πατάξῃ, διέστησεν, ἐπέκαυσε δ’ οὔ.
1 Βιηθηθβν καί διελ0όν* Fobes ϊ διηθηβέν KalrBteX86v Thurot
ο.τ.
° So Alex. 138. 3. ι 356 Bio.
® 341 b 21, c/. 388 & 2; De Gen. et Corr. 331 b 25.
238
METEOROLOGICA, III. ι
it. So objects which offer resistance suffer, those which offer none do not—for instance, the bronze head of a spear has been known to melt while the wooden handle was unaffected, the reason being that the wind percolated through the wood without affecting it because of the rareness of its texture. Similarly it has passed through garments without burning them, but leaving them threadbare.®
Such instances are in themselves conclusive evidence that all these phenomena are due to wind. But sometimes we get ocular evidence too, the burning of the temple of Ephesus b being a recent example ; for it was observed then that sheets of flame were torn off from the main conflagration and carried in all directions It is evident, and we have already demonstrated elsewhere,6 that smoke is wind and that smoke burns ; and when the flame moves in a body, then it can be seen clearly that it is wind. Thus what is obvious in small conflagrations took place on that occasion with considerably more violence owing to the quantity of material that was being burned For when the beams m which the wind originated cracked, it issued in a body at the place where it burst out and went up in flames. So the flame was seen moving through the air and falling on the neighbouring houses. We must, indeed, suppose that wind always follows and precedes thunderbolts, but remains invisible because colourless. So a place that is going to be struck moves before the blow falls, because the*wind in which the bolt originates strikes the object first. Thunder also splits things, not by its noise, but because a single wind is produced which deals the blow and causes the noise ; this if it strikes an object splits it but does not burn it.
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15 Περὶ μὲν οὖν βροντής καὶ αστραπής καὶ ἐκνεφίου, ἔτι δὲ πρηστήρων τε καὶ τυφώνων καὶ κεραυνῶν, εἴρηται, καὶ ὅτι ταὐτὸ πάντα, καὶ τίς ἡ διαφορά πάντων αὐτῶν.
CHAPTER II
ARGUMENT
Haloes, rainbows, ?wocA; sims	τοᾶὅ are οωτ neat sub-
ject : and the characteristics of each must first be described (371 b 18-22). Ha/oes (371 b 22-26). Rainbows (371 b 26—372 a 10). ifocZ? swns ατζᾶ roifa (372 a 10-16). λίί are
37ib 18 Περὶ δὲ ἄλω καὶ ἴριδος, τί τε έκάτερον και διά τίν’ αιτίαν γίγνεται, λέγωμεν, καὶ περὶ παρήλιων 20 καὶ ράβδων καί γὰρ ταῦτα γίγνεται πάντα διὰ τὰς αὐτὰς αίτιας ἀλλήλοις.
Πρῶτον δὲ δεῖ λαβεῖν τὰ πάθη και τὰ συμβαί-νοντα περὶ έκαστον αὐτῶν,
Τῆς μὲν οὖν ἅλω φαίνεται πολλάκις κύκλος ὅλος, καὶ γίγνεται περὶ ήλιον καί σελήνην καί περί τα 25 λαμπρά τῶν άστρων, ἔτι δ’ οὐδὲν ἧττον ννκτδς η ημέρας και περί μεσημβρίαν ή δειλήν ἕωθεν 8’ ἐλαττονάκις καὶ περὶ δύσιν.
Τῆς δ’ ἴριδος ουδέποτε γίγνεται κύκλος οὐδὲ μεῖζον ημικυκλίου τμήμα· καὶ δύνοντος μεν και ἀνατέλλοντος ελάχιστου μεν κύκλου, μεγίστη δ’ ἡ ἁψίς, αιρόμενου δὲ μάλλον κύκλου μὲν μείζονος, 30 ἐλάττων δ’ ἡ ἁψίς* καὶ μετὰ μεν την μετοπωρινήν ισημερίαν, ἐν ταῖς βραχυτέραις ήμεραις, πάσαν ώραν γίγνεται τῆς ημέρας, εν δε ταῖς θεριναΐς ον γίγνεται περὶ μεσημβρίαν. οὐδὲ δὴ δυοῖν πλείους 240
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This concludes our treatment of thunder, lightning Conclusion, and hurricanes, of fire winds, whirlwinds and thunderbolts ; we have shown that they are all materially the same and described the differences between them.
CHAPTER II argument (continued)
caused by reflection (372 a 16-21). Rainbows occur both by day and night (372 a 21-29). We must refer to the science of optics for the explanation of reflections. Reflecting surfaces sometimes reflect shape, sometimes colour only (372 a 29-b 11).
We must now deal with haloes, rainbows, mock suns and rods, explaining what they are and what are their causes ; for the same causes account for all of them.
First we must describe what the actual characteristics of each of these phenomena are.
The complete circle of a halo is often visible, round Halo, the sun and moon and round bright stars, and as frequently by night as by day, that is, at midday or in the afternoon ; for they occur more rarely at dawn and sunset.
The rainbow never forms a complete circle, nor a B&inbow. segment of a circle larger than a semicircle. At sunrise and sunset the circle is smallest and the segment largest; when the sun is higher the circle is larger, the ^segment smaller.® After the autumn equinox, during the shorter days, it occurs at all hours of the day ; but in summer it does not occur round about midday. Nor do more than two rainbows occur a The size of the circle does not in fact vary.
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ίριδες οὐ γίγνονται άμα. τούτων δὲ τρίχρως μὲν 372 a ἑκατέρα, καὶ τὰ χρώματα ταὐτὰ καὶ ἴσα τὸν αριθμόν ἔχουσιν άλλήλαις, ἀμυδρότερα δ’ ἐν τῆ ἐκτὸς καὶ ἐξ ἐναντίας κείμενα κατά την θέσιν ἡ μὲν γὰρ ἐντὸς την πρώτην ἔχει περιφέρειαν την μεγίστην φοινικιάν, ἡ δ’ ἔξωθεν την ἐλαχἴστην μὲν β εγγύτατα δὲ πρὸς ταύτῃ ν, καὶ τὰς ἄλλας ἀνάλογον. ἔστι δὲ τὰ χρώματα ταῦτα ἅπερ μόνα σχεδὸν οὐ δύνανται ποιεῖν οἱ γραφεῖς· ἔνια γὰρ αὐτοὶ κεραν-νύουσι, τὸ δὲ φοινικοΰν καί πράσινον καί άλουργόν ον γίγνεται κεραννύμενον ἡ δὲ ἶρις ταῦτ’ ἔχει τὰ ίο χρώματα, τὸ δὲ μεταξὺ τοῦ φοινικοϋ καί πρασίνου φαίνεται πολλάκις ξανθόν.
Παρήλιοι δὲ καὶ ράβδοι γίγνονται ἐκ πλαγίας αἰεὶ καὶ οὔτ’ άνωθεν οὐτε πρὸς τῆς τῆς οὔτ’ ἐξ ἐναντίας, οὐδὲ δὴ νύκτωρ, ἀλλ’ ἀεὶ περὶ τὸν ἥλιον, ἔτι δὲ ἣ αἰρομένου ἢ καταφβρομένου * τὰ πλεῖστα δὲ πρὸς δυσμάς* μεσουρανοῦντος δὲ σπάνιον εἴ τι 15 γέγονεν, οἷον ἐν Βοσπόρῳ ποτὲ συνέπεσε* δι* όλης γὰρ τῆς ημέρας συνανασχόντες δύο παρήλιοι διε-τέλεσαν μέχρι δυσμῶν.
Τὰ μὲν οὖν περὶ έκαστον αυτών σνμβαίνοντα ταῦτ’ ἐστίν* τὸ δ’ αίτιον τούτων απάντων ταὐτό· πάντα γὰρ ἀνάκλασις ταῦτ’ ἐστί. διαφέρουσι δὲ τοῖς τρόποις καὶ ἀφ’ ὦν, καὶ ὡς συμβαίνει γί-
α The colours of the rainbow are six : red, orange, yellow, green, blue, violet. Aristotle reduces them to three by grouping red-orange-yellow, and blue-violet. But^he notes that a yellow band (groupingorange-yeliow) is often seen between the red and the gieen. The painters’ primary colours are red, yellow* and blue; not red, green, ana blue as Aristotle says. Green can be produced by mixing yellow and blue, but yellow cannot be produced by any mixture of red, green and blue. 242
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at the same time. Of two such simultaneous rainbows each is three-coloured, the colours being the same in each and equal m number, but dimmer m the outer bow and placed in the reverse order. For in the inner bow it is the first and largest band that is red, in the outer it is the smallest and closest to the red hand of the inner. And the other bands correspond similarly.
These colours are almost the only ones that painters cannot manufacture ; for they produce some colours by a mixture of others, but red, green and blue cannot be produced in this way, and these are the colours of the rainbow—though between the red and green band there often appears a yellow one.®
Mock suns and rods always appear beside the sun, Mock sun, and not either above or below it or opposite itb; norrod of course do they appear at night, but always in the neighbourhood of the sun and either when it is rising or setting, and mostly towards sunset. They rarely if ever occur when the sun is high, though this did happen once· in the Bosporus, where two mock suns rose with the sun and continued all day till sunset.
These, then, are the characteristics of these pheno- AH due to mena. The cause of all is the same, for they are allreflectlon phenomena of reflection.0 They differ in the manner of the reflection and in the reflecting surface, and
6	, 377 b 27 ff.
9 re as elsewhere in the Meteorologica (e.g. Book I. ch. 6, 343 a 2 and note) Aristotle speaks as if our sight were reflected to the object and not the object (or rays therefrom) reflected to <$ur sight. Alex. (141) connects this with the view that m sight rays are projected from the eye to the object, for which of. Plato, Timaeus 45 β if., a view which Aristotle himself rejects (De Anima n. 7). But so far as the mathematics of the matter are concerned, which is all that is at issue here, it makes (as Alex, also remarks 141.20) little difference which view is taken of reflection. Cf. Ideler ii. pp. 273-274.
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20 γνεσθαι τὴν ἀνάκλασιν πρὸς τον ἥλιον ἢ πρὸς ἄλλο τι τῶν λαμπρών.
Καὶ μεθ’ ημέραν μὲν ἶρις γίγνεται, νύκτωρ δ’ ἀπὸ σελήνης, ὡς μὲν οἱ αρχαίοι ωοντο, οὐκ ἐγί-γνετο· τούτο δ’ ἔπαθον διὰ τὸ σπάνιον* ἐλάνθανε γὰρ αὐτοὺς· γίγνεται μὲν γάρ, ὀλιγάκις δὲ γίγνεται.
25 τὸ δ’ αίτιον οτι τ’ ἐν τῷ σκότει λανθάνει τὰ χρώματα, καὶ ἄλλα πολλὰ δεῖ συμπεσεῖν, καὶ ταῦτα πάντα ἐν ημέρα μια τον μηνός· ἐν τῇ πανσελήνῳ γὰρ γενέσθαι ανάγκη τὸ μέλλον ἔσεσθαι, καὶ τότε ἀνατελλούσης ἢ δυνούσης· διόπερ ἐν ἔτεσιν ὑπὲρ τὰ πεντήκοντα δὶς ἐνετὐχομεν μόνον.
30 'Ότι μὲν οὖν ἡ ὄψις ανακλάται, ὥσπερ καὶ ἀφ’ ὕδατος, οὕτω καὶ ἀπὸ ἀέρος καὶ πάντων των ἐχόν-των την ἐπιφάνειαν λείαν, ἐκ τῶν περὶ τὴν ὄψιν δεικνυμένων δεῖ λαμβάνειν την πίστιν, καὶ διότι τῶν ἐνόπτρων ἐν ἐνίοις μὲν καὶ τὰ σχήματα έμφαί-νεται, ἐν ἐνίοις δὲ τὰ χρώματα μόνον* τοιαῦτα 8’ 72 b ἐστὶν ὅσα μικρά των ἐνόπτρων, καὶ μηδεμίαν αἰσθη-τὴν ἔχει διαίρεσιν ἐν γὰρ τούτοις τὸ μὲν σχήμα αδύνατον ἐμφαίνεσθαι (δόξει γὰρ εἶναι διαιρετόν παν γὰρ σχήμα άμα δοκεΐ σχῆμά τ’ εἶναι καὶ δι-5 αίρεσιν ἔχειν), ἐπεὶ δ’ ἐμφαινεσθαί τι ἀναγκαῖον, τοῦτο δὲ αδύνατον, λείπεται τὸ χρώμα μόνον ἐμφαίνεσθαι. τὸ δὲ χρώμα ὁτὲ μεν λαμπρόν φαίνεται τῶν λαμπρών, ὁτὲ δέ, ἢ τῷ μείγνυσθαι τω του ένόπτρου ή διά την ασθένειαν τής ὄψεως, ἄλλου χρώματος εμποιεί φαντασίαν.
e “ Since divisibility is involved in the notion of figure” (O.T.).
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according as the reflection is to the sun or some other bright object.
The rainbow occurs by day, and also at night, when Rambows^ it is due to the moon, though early thinkers did not ** think this ever happened. Their opinion was due to the rarity of the phenomenon, which thus escaped their observation for though it does occur, it only does so rarely And the reason for this is that the darkness hides the colours, and a conjunction of many other circumstances is necessary, all of which must coincide upon a single day of the month, the day of the full moon For it is on that day that the phenomenon must occur if it is to occur at all, and occur then only at the moon’s rising or setting So we have only met with two instances of it over a period of more than fifty years.
We must refer to what has been demonstrated by Optics profile science of optics as our ground for believing that expSna-our vision is reflected from the air and other substances tion which have a smooth surface, just as it is from water, and to the fact that in some mirrors shapes are reflected, in others colours only. Colours only are reflected in mirrors that are small and incapable of subdivision by our sense of sight. In these shape cannot be reflected. If it could be, it would be capable of subdivision, as all shape has the characteristics both of shape and of divisibility.® Since, then, something must necessarily.be reflected, but shape cannot be, the only remaining possibility is that colour should be. The colour of bright objects sometimes appears bright in the reflection, but sometimes, either owing to contamination by the colour of the mirror or owing to the feebleness of our sight, produces an appearance of another colour.
24 5
ARISTOTLE
372 b
Ἕστω δὲ περὶ τούτων ἡμῖν τεθεωρημένον ἐν τοῖς 10 περὶ τὰς αἰσθήσεις δεικνυμένοις* διὸ τὰ μὲν λέγω-μεν, τοῖς 8’ ὡς ὑπάρχουσι χρησώμεθα αὐτῶν.
CHAPTER III
ARGUMENT
The sftape ρ/* the halo. Reflection takes place m certain conditions of cloud formation,t and is a sign of various weather conditions (372 b 12-34). The circularity of the halo
372 b 12 Πρῶτον δὲ περὶ τῆς ἄλω τοῦ σχήματος εἴπωμεν, διότι τε κύκλος γίγνεται, καὶ διότι περὶ τὸν ἥλιον ἣ την σελήνην, ομοίως δὲ καὶ περί τι τῶν άλλων 15 άστρων 6 γὰρ αὐτὸς ἐπὶ πάντων αρμόσει λόγος
Γίγνεται μὲν οὖν ἡ ἀνάκλασις τῆς ὄψεως συν-ισταμένου τοῦ ἀέρος καὶ τῆς ἀτμίδος εἰς νέφος, ἐὰν ομαλής και μικρομερὴς συνισταμένη τύχη. διὸ καὶ σημεῖον ἡ μὲν σύστασις ὐδατός ἐστιν, αἱ μέντοι διασπάσεις ἢ μαράνσεις, αὗται μὲν εὐδιῶν, αἱ δὲ 20 διασπάσεις πνεύματος. ἐὰν μεν γὰρ μήτε καταμα-ρανθῇ μήτε διασπασθῇ, ἀλλ’ ἐαθῇ την φύσιν ἀπο-λαμβάνειν τὴν αυτής, ὕδατος εικότως σημεῖον ἐστι* δηλοῖ γὰρ ἤδη γίγνεσθαι τοιαύτην τὴν σύστασιν, ἐξ ἧς τὸ συνεχές λαμβανουσης τῆς r πυκνώσεως 25 ἀναγκαῖον εἰς ὕδωρ ἐλθεῖν* διὸ καὶ μέλαιναι γί-
a The rest of this paragraph deals mainly with the halo as a weather-sign. But Aristotle’s wording at the outset is confusing because σάστασι? 1. 18, after σννισταμ&η in 1.17, at
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But let us in these matters accept the results of our investigation of sensation, and mention some points only while taking the rest for granted.
CHAPTER III argument (continued)
geometrically explained (372 b 34—373 a 19). Further characteristics of the reflecting cloud (373 a 10-27) Haloes more frequent round the moon than the sun They also form round the stars (373 a 27-31).
Let us first deal with the shape of the halo and explain The shape why it is round and why it appears round the sun or of the 111110 moon or similarly round one of the other stars. For the same explanation will fit all these cases.
The reflection of our vision takes place when the Conditions air and vapour are condensed into cloud, if the con- tion^the densation is uniform and its constituent particles small. This formation a is therefore a sign of rain, sign while if it is broken it is a sign of wind, if it fades, of fine weather. For if it neither fades nor breaks, but is allowed to reach its full development, it is reasonable to regard it as a sign of rain, since it shows that a condensation is taking place of the kind, which, if the condensing process continues, will necessarily lead to rain,* And for this reason these haloes are
first sight seems to refer to the cloud formation and not to the halo. But it seems clear from what he says later {e.g. 1.26) that it is of the halo he is thinking: and the parallels quoted by Ideler (η. p. 277) confirm this. A full halo is a sign of ram, a broken halo of wind, a fading, dun halo of fine weather.
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γνονται την χρόαν αὗται μάλιστα τῶν ἄλλων. ὅταν δὲ διασπασθῇ, πνεύματος σημεῖον' ἡ γάρ διαίρεσις ὑπὸ πνεύματος γεγονεν ἤδη μὲν ο'ντιν, οὔπω δὲ παρόντος, σημεῖον δὲ τούτου διότι ἐντεῦθεν γίγνεται ὁ ἄνεμος, ὅθεν ἂν ἡ κυρία γίγνηται 30 διάσπασις, άπομαραινόμενη δὲ εὐδίας* εἰ γὰρ μή ἔχει πως όντως ὁ ἀὴρ ὥστε κρατεῖν τον ἐναπο-λαμβανομένου θερμοῦ μηδ’ ἔρχεσθαι εἰς πύκνωσαν ὑδατώδη, δῆλον ὡς οὔπω ἡ ἀτμὶς άποκέκριται τής ἀναθυμιάσεως [ἀπὸ]1 τῆς ξηρᾶς καὶ πυρώδους· τοῦτο δὲ εὐδίας αίτιον.
Πῶς μεν οὖν ἔχοντος τον ἀέρος γίγνεται ἡ ἀνἀ-
373	a κλασις, εἴρηται, ανακλάται δ’ ἀπὸ τῆς συνιστα-
μένης ἀχλύος περὶ τὸν ήλιον ή την σελήνήν ή οφις' διὸ οὐκ ἐξ ἐναντίας ώσπερ ίρις φαίνεται, πάντοθεν δὲ ομοίως ανακλώμενης άναγκαΐον κύκλον είναι ἣ κύκλον μέρος· ἀπὸ γὰρ τοῦ αὐτοῦ σημείου προς 5 τὸ αὐτὸ σημεῖον αἱ ἴσαι κλασθήσονται ἐπὶ κύκλον γραμμής αει. έστω γάρ από του σημείου ἐφ’ ῴ τὸ Α πρὸς τὸ Β κεκλασμενη η τε τὸ ΑΓΒ καὶ ἡ τὸ ΑΖΒ καὶ ἡ τὸ ΑΔΒ* ἴσαι δὲ αὖταί τε αἱ ΑΡ ΑΖ ΑΔ άλλήλαις, καὶ αἱ πρὸς τὸ Β ἀλλήλαις, οἷον αι ίο ΓΒ ΖΒ ΔΒ* καὶ επεζεύχθω ἡ ΑΕΒ, ώστε τα τρίγωνα ἴσα* καὶ γὰρ ἐπ’ ἴσης τῆς ΑΕΒ. ηχθωσαν δη κάθετοι επί την ΑΕΒ ἐκ τῶν γωνιών, ἀπὸ μὲν τῆς Γ ἡ τὸ ΓΕ, ἀπὸ δὲ τῆς Ζ ἡ τὸ ΖΕ, ἀπὸ δὲ τῆς Δη τό ΔΕ. ἴσαι δὴ αὗται· ἐν ἴσοις γὰρ τριγώνοις 15 καὶ ἐν ἐνὶ ἐπιπέδῳ πάσαν* πρὸς ὀρθὸς γὰρ πάσαν τη ΑΕΒ, καὶ ἐφ’ ἕν σημεῖον τὸ E συνάπτουσι. κύκλος ἄρα ἔσται ἡ γραφόμενη, κέντρον δὲ τὸ E. ἔστι δὴ τὸ μεν Β ὁ ήλιος, τὸ δὲ Α ἡ ὄψις, ἡ δὲ περὶ 1 seclusit Fobes.
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the darkest of all in colour. But when it is bioken it is a sign of Mind ; for its break up is due to a wind that is already in being but has not yet arrived An indication that this is so is that the wind springs from the quarter in which the main break occurs. When it fades it is a sign of fine weather. For if the air is not yet in a state to overcome the heat contained in it and to develop into a watery condensation, it is clear that the vapour has not yet separated from the dry and fiery exhalation which causes fine weather.
These, then, are the atmospheric conditions in which reflection takes place. Our vision is inflected from the mist which condenses round the sun and moon ; which is why a halo does not appear opposite the sun like a rainbow And as the reflection is symmetrical on all sides, the result is bound to be a circle or a segment of a circle. For when lines drawn from the same point and to the same point are equal, the points at which they form an angle will always lie on a circle.® For let the lines ΑΓΒ, AZB and ΑΔΒ be drawn from the point A to the point B, each forming an angle : let the lines ΑΓ, AZ, ΑΔ be equal to each other, and the lines drawn to B, that is ΓΕ, ZB, AJB, also equal to each other. Let the line AEB be drawn and the triangles so formed 'will be equal as they stand on the equal base AEB. Let perpendiculars be dropped from the angles to AEB, ΓΕ from Γ, ZE from Ζ, AE from Δ. These perpendiculars aie then equal, being in equal triangles and m one plane. For all mee± AEB at right angles and at the single point E. The figure thus drawn will be a circle 'with centre E. Β is of course the sun, A the eye, and the
a Here Aristotle in effect assumes what he is setting out to prove.
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τὸ ΓΖΔ περιφέρεια τὸ νέφος ἀφ’ οὖ ανακλάται η ὄψις προς τον ήλιον.
Δεῖ δὲ νοεῖν συνεχῆ τὰ ἔνοπτρα ἀλλὰ διὰ μικρό-20 τητα % κάστον μὲν αόρατον, τὸ δ’ ἐξ ἁπάντων ἵν εἶναι δοκεῖ διὰ τὸ ἐφεξῆς, φαίνεται δὲ το μεν λευκὸν, ὁ ἥλιος, κύκλω συνεχῶς ἐν ἑκάστῳ φαινόμενος των ἐνόπτρων, καὶ μηδεμίαν ἔχων αισθητήν διαίρεσιν, πρὸς δὲ τῆ γῇ μάλλον διά το νηνεμώτερον 25 εἶναι* πνεύματος γὰρ οντος οὐκ εἶναι στάσιν φανερόν, παρά δὲ τούτο μέλαινα ἡ ἐχομένη περιφέρεια, διά την εκείνης λευκότητα δοκοΰσα εἶναι μελαντέρα.
Πλεονάκις δὲ γίγνονται αἱ ἅλῳ περὶ την σελήνήν διά το τον ήλιον θερμότερον ὄντα θᾶττον διαλύειν τὰς συστάσεις του άέρος. περὶ δὲ τοὺς αστέρας so γίγνονται μὲν διὰ τὰς αύτάς αιτίας, ον σημειώδεις δ’ ομοίως, ὅτι μικρὸς πάμπαν ἐπιδηλοῦσι τὰς συστάσεις καί οὔπω γονίμους,
° Each particle thus reflecting coloui only and not shape i 372 a 32.
6 The O.T. would tianspose these voids, inserting them after the next sentence. It is not cleai exactly wheie Austotle
CHAPTER IV
ARGUMENT
TAe physical basis of reflection. Owr vision is reflected from all smooth surfaces.	reflects when condensed (some-
times even when not condensed) ; water reflects still better, αηᾶ especially water in process of formation by condensation from air. Each particle of it forms a mirror9 which reflects 250
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circumference drawn through ΓΖΔ the cloud from which the vision is reflected to the sun.
The reflecting particles must be -thought of as being character-continuous. Each individually is so small as to bej?e^c^he invisible, but because they are continuous they appear cloud, in aggregate as a single surface. The bright light, that is, the sun, thus appears as a continuous ring, being mirrored in each of the reflecting particles as a point of light indivisible by sense a It appears in closer proximity to the earth because it is calmer there, and if there is a wind the halo cannot maintain its position b Next to the bright ring of the halo is a dark ring, which appears still darker beside the brightness of the halo
Haloes round the moon are more frequent than Haloes those round the sun because the sun being hotter JJoonand more quickly dissolves the condensations of the air. fetars They are formed round the stars from the same causes, but are not weather signs m the same way, because they indicate condensations that are insignificant and so not productive of weather changes.
does suppose that haloes form. cf. note on Aristotle’s views of the stratification of the atmosphere at end of Book I. ch. 3.
CHAPTER IV argument {continued)
colour only, not shape * an agglomeration of particles forms a continuous mirror m which the colours mirrored by the constituent particles appear, So when sun and cloud are suitably related a rainbow is formed (373 a 32—b 32). The rainbow is coloured) the halo not coloured because the rainbow
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is a reflection from water, the halo from air, and air (being hght) can not reflect colours, imter (being dark) can Examples (373 b 32—374 b 7)· The colours of the ramhow are due to the weakening of our sight by reflection This takes place m three stages · at the first the bright light of the sun, reflected in the dark medium of water, turns red further weakening of the sight produces green and then blue. These are the
373 a 32 Ἠ δ’ ἶρις ὅτι μὲν ἐστιν ἀνάκλασις, εἴρηται πρότερον· ποία δὲ τις ἀνάκλασις, καὶ πῶς καὶ διὰ τίν αιτίαν ἕκαστα γίγνεται τῶν συμβαινόντων περί ταύτην, λέγωμεν νῦν.
35 'Ανακλώμενη μὲν οὖν ἡ ὄψις ἀπὸ πάντων φαί-373 b νεται τῶν λείων, τούτων δ’ ἐστὶν καὶ ἀὴρ καὶ ὕδωρ. γίγνεται δὲ από μὲν ἀέρος, ὅταν τύχη συνιστάμενο;. διὰ δὲ τὴν τῆς ὄψεως ἀσθένειαν πολλάκις καὶ aveu συστάσεως ποιεῖ ἀνάκλασιν, οἷόν ποτε συνέβαινί 5 τινι πάθος ἡρέμα καὶ οὐκ ὀξὺ βλέποντι· ἀεὶ γὰρ εἴδωλον ἐδόκει προηγεῖσθαι βαδίζοντι αὐτῷ, ὲ£ ἐναντίας βλέπον πρὸς αὐτόν, τούτο δ’ ἔπασχε διά τὸ την ὄψιν ἀνακλᾶσθαι πρὸς αὐτόν οὑτω γὰρ ἀσθενὴς ἧν καὶ λεπτὴ πάμπαν ὑπὸ τῆς αρρώστιας, ὥστ’ ἔνοπτρον ἐγίγνετο καὶ ὁ πλησίον αήρ, καί ούκ ίο ἐδύνατο ἀπωθεῖν—ὡς ὁ πόρρω καὶ πυκνός * διόπερ αἵ τ’ ἄκραι ἀνεσπασμέναι φαίνονται ἐν τῇ θαλάττη, και μείζω τὰ μεγέθη πάντων, όταν εὖροι πνέωσι, καί τα ἐν ταῖς ἀχλύσιν, οἷον καὶ ἥλιος καὶ ἄστρα ἀνίσχοντα καὶ δύνοντα μάλλον ή μεσὁνρανοῦντα.
Ἀπὸ δὲ ὕδατος μάλιστα ανακλάται, και άπο 15 ἀρχομένου γίγνεσθαι μάλλον ἔτι ἢ ἀπ’ ἀέρος· έκαστον γὰρ τῶν μορίων ἐξ ὧν γίγνεται σννισταμόνων 252
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three colours of the rainbow (374 b 7—375 a 7). The yellow m the rainbow due to contrast of colours and not to reflection (375 a 7-28) The same causes account for the double ram-bow ; in the outer of the two the order of colours is reversed.
More than two rainbows are not seen at a time (375 a 28-b 15).
Ιτ lias already been stated that the rainbow is a reflection. We must now proceed to explain what kind of a reflection it is, how its various characteristics arise, and to what cause they are due.
Our vision, then, is reflected from all smooth sur- How the faces, among them air and water. Air reflects when f^^by it is condensed ; but even when not condensed it can reflection, produce a reflection when the sight is weak. An example of this is what used to happen to a man whose sight was weak and unclear : he always used to see an image going before him as he walked, and facing towards him. And the reason why this used to happen to him was that his vision was reflected back to him ; for its enfeebled state made it so weak and faint that even the neighbouring air became a mirror and it was unable to thrust it aside.
Distant and dense air does of course normally act as a mirror in this way, which is why when there is an east wind promontories on the sea appear to be elevated above it and everything appears abnormally large a ; the same is true of objects seen in a mist, or twilight—for instance the sun and stars which at their rising and setting appear larger than at their meridian.
But reflection takes place chiefly from watei, and still better from water in process of formation than from air : for each of the particles which when con-
a It is not clear exactly how Aristotle supposed this effect to be produced : cf. Problems xxvi. 53.
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ἡ ψακὰς ἔνοπτρον ἀναγκαίον εἶναι μᾶλλον τῆς ἀχλύος. ἐπεὶ δὲ καὶ δῆλον καὶ εἴρηται πρότερον ὅτι ἐν τοῖς τοιούτοις ἐνόπτροις τὸ χρῶμα μόνον ἐμφαινεται, τὸ δὲ σχήμα άδηλον, ἀναγκαίον, ὅταν 20 ἄρχηται ὕειν καὶ ἤδη μὲν συνιστῆται εἰς ψακάδας ὁ ἐν τοῖς νέφεσιν ἀήρ, μήπω δὲ ὕῃ, ἐὰν ἐξ ἐναντίας ἦ ὁ ἤλιος ἢ ἄλλο τι οὕτω λαμπρόν ὥστε γίγνεσθαι ἔνοπτρον τὸ νέφος, καὶ τὴν ἀνάκλασιν γίγνεσθαι πρὸς τὸ λαμπρόν ἐξ ἐναντίας, γίγνεσθαι ἔμφασιν 25 χρώματος, οὐ σχήματος. έκαστου δ’ οντος τῶν ἐνόπτρων μικρόν καί αοράτου, της δ’ ἐξ ἁπάντων αυτών συνεχείας τοῦ μεγέθους όρωμένης, ανάγκη συνεχές μέγεθος τοῦ αὐτοῦ φαίνεσθαι χρώματος· έκαστον γὰρ τῶν ἐνόπτρων τὸ αὐτὸ ἀποδίδωσι χρώμα τῷ συνεχεῖ. ὥστ’ ἐπεὶ ταῦτ* ἐνδέχεται 30 συμβαίνειν, ὅταν τοῦτον ἔχῃ τὸν τρόπον ο τε ἥλιος καί τὸ νέφος καὶ ἡμεῖς ὦμεν μεταξὺ αὐτῶν, ἔσται διὰ την ἀνάκλασιν ἔμφασις τις. ἀλλὰ μήν καί φαίνεται τότε καί ούκ ἄλλως ἐχόντων γιγνομένη
f ς
η ίρις.
Ὅτι μὲν οὖν ἀνάκλασις ἡ ἶρις τῆς ὄψεως πρὸς τὸν ήλιον ἐστι, φανερόν· διό και ἐξ εναντίας ἀεὶ 35 γίγνεται, ἡ δ’ ἅλως περὶ αυτόν καίτοι ἄμφω ἀνά-374 a κλασις· ἀλλ’ ἥ γε τῶν χρωμάτων ποικιλία διαφέρει* ἡ μὲν γὰρ ἀφ’ ὕδατος καὶ μέλανος γίγνεται ἀνάκλασις καὶ πόρρωθεν, ἡ δ’ ἐγγύθεν καὶ ἀπὸ ἀέρος λευκοτέρου τὴν φύσιν.
Φαίνεται δὲ τὸ λαμπρόν διὰ τοῦ μέλανος ἢ ἐν 5 τῷ μέλανι (διαφέρει γὰρ οὐδέν) φοινικοΰν (ὁρᾶν δ’
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densed forms a raindrop will necessarily be a better mirror than mist. Now it is clear, and has already a been stated, that in mirrors of this kind colour only is reflected and shape does not appear When, therefore, it is about to ram and the air in the clouds is already condensing into raindrops but the rain is not yet falling, if there is, opposite the cloud, the sun or any other object so bright that the cloud mirrors it and reflection takes place from the cloud to the bright object opposite, an image of colour but not of shape must be produced. Each of the reflecting particles is invisibly small, and the continuous magnitude formed by them all is what we see ; what appears to us is therefore necessarily a continuous magnitude of a single colour, since each of the reflecting particles gives on* a colour the same as that of the continuous whole. Since, therefore, these conditions are theoretically possible, we may suppose that when the sun and the cloud stand in this relation and we are situated between them, the process of reflection will give rise to an image. And it is under these conditions and no others that the rainbow in fact appears.
It is clear, then, that the rainbow is a reflection of our sight to the sun. And so the rainbow is always opposite the sun, the halo round it. Both are reflections, but the variety of its colours distinguishes the rainbow, which is a reflection from a distance and from water that is dark, while the halo is a reflection from near by and from air which is naturally lighter.
Bright light shining through a dark medium or reflected in a dark surface (it makes no difference which) looks red.6 Thus one can see how the flames
b De Smsu 440 a 10, De Col. ch. 3, 792 a 8 if.
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ἔξεστι τό γε τῶν χλωρῶν ξύλων πῦρ, ὡς ἐρυθρὰν ἔχει τὴν φλόγα διὰ τὸ τῷ καπνῷ πολλῷ μεμεῖχθαι τὸ πῦρ λαμπρόν ον καὶ λευκὸν)· καὶ δι* ἀχλύος καὶ καττνοϋ 6 ἥλιος φαίνεται φοινικοῦς. διὸ ἡ μὲν τῆς ἴριδος ἀνάκλασις ἡ μὲν πρώτη τοιαύτην ἔχειν ίο φαίνεται την χρόαν (ἀπὸ ῥᾴνίδων γὰρ μικρών γι-γνεται ἡ ἀνάκλασις), ἡ δὲ τῆς άλω οὔ. περὶ δὲ τῶν άλλων χρωμάτων ύστερον iρο ν μεν. ἔτι δὲ περί αὐτὸν μὲν τὸν ήλιον οὐ γίγνεται διατριβὴ τοιαύτης συστάσεως, ἀλλ’ ἣ ὕει ἣ διαλύεται. ἐκ δὲ τῶν εναντίων εν τω μεταξὺ τῆς τοῦ ὕδατος γενέσεως 15 γίγνεταί τις χρόνος* τούτον γὰρ μη συμβαίνοντος ἦσαν ἂν κεχρωματισμένοι αι άλως ώσπερ ή ἶρις. νῦν δ’ όλα μεν ον γίγνεται τοιαύτην ἔχοντα τὴν ἔμφασιν, οὐδὲ κύκλῳ, μικρά 8έ και κατά μόριον, αἳ καλοῦνται ῥᾴβδοι, ἐπεὶ εἰ συνίστατο τοιαύτη ἀχλὺς οἴα γένοιτ’ ἂν ὕδατος ἥ τινος άλλον μελανός, 20 καθάπερ λέγομεν, εφαίνετο αν ή ΐρις ὅλη, ώσπερ ἡ περὶ τοὺς λύχνους. περὶ γὰρ τούτους τὰ πλεῖστα νοτίων ὄντων ἶρις γίγνεται τοῦ χειμῶνος, μάλιστα δὲ δήλη γίγνεται τοῖς ὑγροὺς ἔχουσι τοὺς οφθαλμούς. τούτων γὰρ ἡ ὄψις ταχύ δι’ ασθένειαν ανακλάται. γίγνεται δ’ ἀπό τε τῆς τοῦ ἀέρος ὑγρότητος 25 καὶ ἀπὸ λιγνύος τῆς ἀπὸ τῆς φλογὸς άπορρεούσης και μειγνυμένης· τότε γὰρ γίγνεται ενοπτρον,1 καὶ διὰ την μελανίαν* καπνώδης γὰρ ἡ λιγνὺς· τὸ δὲ τοῦ λὐχνου φῶς οὐ λευκὸν ἀλλὰ πορφυροῦν φαίνεται κύκλω και ἰριῶδες, φοινικοῦν' δ’ οὔ* ἔστι
1 τάτε . ῖνοπτρον mterelusionem distinguit Thurot.
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of a fire made of green wood are red, because the fire-light which is blight and clear is mixed with a great deal of smoke; and the sun looks red when seen through mist or smoke. The reflection which is the rainbow therefore has its outermost circumference of this colour, since the reflection is from minute water-drops a; but in the halo this colour does not appear. With the other colours we will deal later. Further, a condensation of this kind does not linger long round the sun itself, but either turns to rain or disperses . but during the formation of water opposite the sun some time elapses. If this were not so haloes would be coloured like the rainbow. As it is, no complete or circular halo presents this appearance, but only the small, partial formations called “ rods ” ; for if a formation of the kind of mist which arises from water or any other dark substance m the way we maintain b were present, we should see a complete rainbow, like the one we see round lamps. For a rainbow does form round lamps in the winter, especially when there is a south wind, and is most clearly visible to those whose eyes are watery, for their sight is weak and so easily reflected. The rainbow is due to the moisture of the air and to the soot which is given off by and mixed with the flame, and so forms a mirror owing to the dark colour derived from the smokiness of the sootc : and the light of the lamp appears not white but purple, and forms a ring like a rainbow, except that the colour red is
6 al above ϊ tne rainbow is a reflection in a daik medium.
c Or take τάτε γάρ ylvercu evcmrpov (1,25) as a parenthesis, and the meaning is that the rainbow is due to moisture, to soot and the dark colour derived from the soot, which between them constitute the minor. But Alex, seems to have had a text punctuated as that printed here.
κ
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γὰρ ἥ τε ὄψις ολίγη ἡ ανακλώμενη, καί μέλαν τὸ 30 ἕνοπτρον. ἡ δ’ ἀπὸ τῶν κωπῶν τῶν ἄναφερομένων ἐκ τῆς θάλάττης ίρις τῇ μὲν θέσει τὸν αὐτὸν γί-γνεται τρόπον τη ἐν τῷ οὐρανῷ, τὸ δὲ χρώμα ὁμοιοτέρα τη περί τούς λύχνους· οὐ γὰρ φοινικήν αλλά πορφύραν ἔχουσα φαίνεται την χρόαν. ἡ δ* ἀνάκλασις ἀπὸ τῶν μικρότατων μεν συνεχών δὲ 35 γίγνεται ρανίδων· αὗται δ’ ὕδωρ ἀποκεκριμένον Z74ib είσιν ἥδη παντελώς. γίγνεται δὲ κἀν τις λεπταῖς ῥᾴίνῃ ρανίσιν εις τι τοιοΰτον χωρίον ὃ την θεσιν προς τον ήλιον εστραμμενον ἐστὶ καὶ τῇ μὲν ὁ ἥλιος ἀνέχῃ τῇ δὲ σκιάζῃ* ἐν τω τοιουτω γάρ, ἐὰν εἴσω τις ραίνῃ, τῷ ἑστῶτι εκτός, ἦ ἐπαλλάττουσιν αἰ 5 ακτίνες και ποιοῦσι την σκιάν, φαίνεται ίρις, ὁ δὲ τρόπος καί η χρό α όμοια και το αίτιον τὸ αὐτὸ τη από των κωπῶν τη γὰρ χειρὶ κώπη χρῆται ὁ ραίνων.
'Ότι δὲ τὸ χρώμα τοιοΰτον, ἅμα δῆλον ἔσται καὶ περὶ τῶν άλλων χρωμάτων της φαντασίας, ἐκ τῶνδε, δεῖ γὰρ νόησαντας, ώσπερ εἴρηται, καὶ 10 ὑποθεμένους πρώτον μεν οτι τὸ λαμπρόν εν τῷ μελάνι η διὰ τοῦ μελανός χρώμα ποιεί φοινικοΰν, δεύτερον δ’ ὅτι ἡ ὄψις εκτεινόμενη ασθενέστερα γίγνεται καὶ ἐλάττων, τρίτον 8’ ὅτι τὸ μέλαν οἷον ἀπόφασις ἐστιν τῷ γὰρ έκλείπειν την ὄψιν φαίνεται μέλαν διὸ τὰ πόρρω πάντα μελάντερα φαίνεται, 15 διὰ τὸ μὴ διικνεῖσθαι την ὄψιν. θεωρείσθω μεν οὖν ταῦτ’ ἐκ τῶν περὶ τὰς αισθήσεις σΌμβαινόντων εκείνων γὰρ ἴδιοι οἱ περὶ τούτων λόγοι· νῦν δ’ ὅσον
β “ It is bound to be weak by lamplight ” (O.T.). b 372 a 1, ch. 2 above.
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missing, as the reflected vision is weaka and the mirror dark. The rainbow produced by oars breaking water is the outcome of the same relative positions as a rainbow in the sky but is more like the rainbow round a lamp in colour, since it appears purple and not red The reflection takes place from a number of minute water-drops which form between them a continuous surface, and which are of course water already fully formed. A rainbow is also produced when someone sprinkles a fine spray into a room so placed that it faces the sun and is partly illuminated by it, partly in shadow. When anyone sprinkles water inside a room so placed a rainbow appears, to anyone standing outside, at the point where the sun’s rays stop and the shadow begins. It arises in the same way as the rainbow produced by the oars, is similar to it in colour and due to the same cause, for the sprinkler uses his hand like an oar.
The following considerations will make clear both that the colours of the rainbow are such as we have described b and how the other colours appear in it. We must, as has been said,c bear in mind and assume the following principles. (1) White light reflected on a dark surface or passing through a dark coloured medium produces red ; (2) our vision becomes weaker and less effective with distance ; (3) dark colour is a kind of negation of vision, the appearance of darkness being due to the failure of our sight; hence objects seen at a distance appear darker because our sight fails to reaeh them. These principles should be examined in the light of the processes of sensation, and the discussion of them properly belongs to the theory of sensation ; here let us say no more about
Of. 373 b 9, 374 a 3.
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374	1»
ανάγκη, τοσοΰτον περὶ αὐτῶν λέγωμεν. φαίνεται δ’ οὖν διά ταύτῃ ν την αιτίαν τα τε ττόρρω μελάντερα 20 καὶ ἐλάττω καὶ λειότερα, καὶ τὰ ἐν τοῖς ένόπτροις, καὶ τὰ νέφη μελάντερα βλέπουσιν εἰς τὸ ὕδωρ ἣ εἰς αὐτὰ τὰ νέφη. καὶ τοῦτο πάνυ ἐπιδήλως· διὰ γὰρ την ἀνάκλασιν ολίγη τη ὄψει θεωρούνται, διαφέρει δ’ οὐδὲν τὸ ὁρώμενον μεταβάλλειν ἣ την δφιν άμφοτέρως γὰρ ἔσται ταὐτόν. πρὸς δὲ τού-25 τοις δεῖ μὴ λεληθέναι καὶ τόδε* συμβαίνει γὰρ ὅταν ἦ τοῦ ἡλίου νέφος πλησίον, εἰς μεν αυτό βλέποντι μηδέν φαίνεσθαι κεχρωματισμένον ἀλλ’ εἶναι λευκόν, ἐν δὲ τῷ ὕδατι αὐτὸ τούτο θεωροΰντι χρώμα τι ἔχειν τῆς ἴριδος. δῆλον τοίνυν ὅτι ἡ ὄψις ώσπερ καί το μέλαν κλωμένη δι’ ασθένειαν μελάντερον 30 ποιεῖ φαίνεσθαι, καὶ τὸ λευκόν ἧττον λευκόν, καὶ προσάγει προς το μέλαν, ἡ μεν οὖν ίσχνροτέρα ὄψις εἰς φοινικοΰν χρώμα μετέβαλεν, ἡ δ’ ἐχομένη εἰς τὸ πράσινον, ἡ δὲ ἔτι ἀσθενεστέρα εἰς τὸ ἁλουργόν. ἐπὶ δὲ τὸ πλέον οὐκέτι φαίνεται, ἀλλ’ ἐν τοῖς τρισίν, ώσπερ και τῶν άλλων τὰ πλεῖστα, 35 καὶ τούτων ἔσχεν τέλος· τῶν δ’ άλλων αναίσθητος
375	a ἡ μεταβολή. διὸ καὶ ἡ ἶρις τρίχρως φαίνεται,
εκατέρα μέν, ἐναντίως δέ. ἡ μὲν οὖν πρώτη την εξω φοινικήν εχει· ἀπὸ μεγίστης γὰρ περιφέρειας πλείστη προσπίπτει ὄψις πρὸς τὸν ήλιον, μεγίστη ἡ εξω* ἡ ο εχομενη και η τρίτη αναΛογον. ωστ 5 εἰ τὰ περὶ τῶν χρωμάτων της φαντασίας εἴρηται κάλῶς, ανάγκη τρίχρων τε είναι αὐτἡγκαὶ τοὐτοις
® “ i.e. whether the object is actually further from the eye in space or whether (owing to reflection) the sight travels to it by a longer route ” (O.T.). b C/. De Caelo 268 a 9 if.
c ΐ.ε, inner, <?/. 375 b 6.	d 374 b 9.
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them than is necessary for our present purpose. At any rate, they give the reason why distant objects appear darker and smaller and less irregular, as do also objects seen in mirrors, and why too the clouds appear darker when one looks at their reflection in water than directly at them. This last example is a particularly clear one . for we view them with a vision diminished by the reflection. And it makes no difference whether the change is in the object or in our vision a ; the result is the same in either case. The following fact also must not be overlooked ; when a cloud is close to the sun, when we look directly at it, it appears to have no colour but to be white, but when we look at its reflection in water it seems to be partially rainbow-coloured. The reason is clearly that, just as our vision when reflected through an angle and so weakened makes a dark colour appear still daiker, so also it makes white appear less white and approach nearer to black. When the sight is fairly strong the colour changes to red, when it is less strong to green, and when it is weaker still to blue. There is no further change of colour, the complete process consisting, like most others,6 of three stages ; any further change is imperceptible. This is why the rainbow is three-coloured, and why, when there are two of them, each is three-coloured, but the colours are in the reverse order in each. In the primary 0 rainbow the outermost band is red. For the vision is reflected most strongly on to the sun from the largest circumference, andjthe outermost band is the largest : and corresponding remarks apply to the second and third bands. So if our assumptions d about the appearance of colours are correct, the rainbow must be three-coloured and its only colours must be these three.
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τοῖς χρώμασι κεχρῶσθαι μόνοις. τὸ δὲ ξανθόν φαίνεται διὰ τὸ παρ’ ἄλληλα φαίνεσθαι. τὸ γὰρ φοινικοϋν παρά τὸ πράσινον λευκόν φαίνεται. σημεῖον δὲ τούτου· ἐν γὰρ τῷ μελαντάτῳ νέφει ίο μάλιστα άκρατος γίγνεται ἶρις συμβαίνει δὲ τότε ξανθότερον εἶναι δοκεῖν τὸ φοινικοϋν. ἔστι δὲ τὸ ξανθόν εν τῇ ἴριδι χρώμα μεταξύ τοῦ τε φοινικοΰ καί πρασίνου χρώματος} διά την μελανιάν οὖν τοῦ κύκλω νέφους δλον αὐτοῦ φαίνεται το φοινικοϋν λευκόν· ἔστι γὰρ πρὸς εκείνα2 λευκόν. καὶ πάλιν 15 άπομαραινομένης της ϊρώος [ἐγγύτατα],3 ὅταν λύη-ται τὸ φοινικοϋν ή γὰρ νεφέλη λευκή οὖσα, προσ-πίπτουσα παρά το πράσινον, μεταβάλλει εἰς τὸ ξανθόν, μεγιστον δὲ σημεῖον τούτων ή ἀπὸ τῆς σελήνης ίρις· φαίνεται γὰρ λευκή πάμπαν, γίγνεται δὲ τούτο ὅτι εν τε τω νεφει ζοφερῷ φαίνεται καί 20 ἐν νυκτί. ώσπερ οὖν πῦρ ἐπὶ πυρ, μέλαν παρά μέλαν ποιεί τὸ ήρεμα λευκόν παντελώς φαίνεσθαι λευκόν· τούτο δ’ ἐστὶν τὸ φοινικοϋν. γίγνεται δὲ τοῦτο τὸ πάθος καταφανές και ἐπὶ τῶν ανθών εν γὰρ τοῖς ὑφάσμασιν καὶ ποικίλμασιν άμύθητον δια-25 φέρει τη φαντασία, άλλα παρ’ ἄλλα τιθέμενα των
1 εσπ . , . χρώματος post ξαίνεται 1. 8 fortasse traiiciendum: post μόνοις 1. 7 coll. Thurot, et pro τό δε ξανθόν ψαίνεται ci. φαίνεται δἐ.	3 €Κ€Ϊνθ ECorr Nrec
8 εγγύτατα seclusi: om. Ej Ap ΟΙ O.T.
α In what follows (11. 7-17), Aristotle is trying to account for the orange colour in the rainbow. This he regards as due not to reflection, like its other three colours, ^out to the contrast of two colours in juxtaposition. The argument of the passage is not easy to follow in detail. What seems certain is that Aristotle is trying to explain two things : (i) the occurrence of a yellow band between the red and .the green; this he has already noticed (372 a 9) and refers to' here (11.11-12);
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The yellow colour a that appears in the rainbow is due to the contrast of two others; foi red in contrast to green appears light. (And the yellow colour m the rainbow lies between the red and green.)0 An example of such contrast is the fact that the rainbow is purest when the cloud is blackest, and that m these circumstances the red appears more yellow. So the whole of the red appears fight because of the contrast with the blackness of the surrounding cloud; for compared with the cloud it is light-coloured. The same thing happens when the rainbow is fading and the red dissolving for the cloud, which is white, changes to yellow when brought next to the green.& But the best illustration of colour contrast is afforded by the moon rainbow. This appears entirely white, simply because it appears in dark cloud and at night. For as fire increases fire,® so dark placed by dark makes a dim light (like red) appear clear and bright. The same effect can also be seen in dyes : for there is an indescribable difference in the appearance of the colours in woven or embroidered materials when
(u) the replacement of the red band by a yellow, which is apparently what he has m mind m 11. 10-14 and certainly what he has in mind in 11. 14-16 (see note ft). As Thurot pointed out, the sentence εστι δἐ . . . χρώματος (11. 11-12) in its present position breaks the sequence of thought. I have suggested that it would come more naturally after φαίνεται (1. 8) and translated accordingly. Aiistotle thus starts by accounting for the yellow between green and red by colour contrast, and then goes on (1. 9 σημεῖον δἐ τούτου^ sc, rod Trap* αλληλα φαχνεσθαι) to give further examples of such contrast in which the whofe of tne red is replaced by yellow, έκεΐνο should then be read foi εκείνα in 1 14.
6 When the rainbow fades the red disappears first. It is to this that Aristotle refers here λ* hen he speaks of a yellow band replacing the led as a result of colour contrast.
6 Proverbial.
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375 a , , λ „ χρωμάτων, οἷον καὶ τὰ πορφυρά ἐν λευκοῖς ^
μέλασιν ἐρίοις, ἔτι δ’ ἐν αὐγῇ τοιᾳδὶ ἣ τοιᾳδί· διο
καὶ οἱ ποικιλταί φασι διαμαρτάνειν εργαζόμενοι
πρὸς τὸν λύχνον πολλάκις τῶν ἀνθῶν, λαμβάνοντες
ἕτερα ἀνθ’ ἑτέρων.
Διότι μὲν οὖν τρίχρως τε, καὶ ὅτι ἐκ τούτων so φαίνεται τῶν χρωμάτων μόνων ἡ ἶρις, εἴρηται. διπλῆ1 δὲ καὶ ἀμαυροτέρα τοῖς χρώμασιν ἡ περι-έχουσα, καὶ τῇ θέσει τὰς χρόας ἐξ ἐναντίας ἔχει κειμένας διὰ τὴν αὐτὴν αιτίαν μακροτέρα γὰρ ἀποτεινομένη ἡ ὄψις ὥσπερ τὸ πορρώτερον ὁρᾳ, και τὸ ἐνταῦθα τὸν αυτόν τρόπον. ἀσθενεστέρα οὖν 375 b ἀπὸ τῆς ἔξωθεν ἡ ἀνάκλασις γίγνεται διὰ τὸ πορρώτερον ποιεῖσθαι την ανάκλασήν, ωστ ἐλἀττων προσπίπτουσα τα χρώματα ποιεῖ αμαυρότερα φαί-νεσθαι. καὶ ἀντεστραμμένως δὴ διὰ τὸ πλείω ἀπὸ τῆς ἐλάττονος καὶ τῆς ἐντὸς περιφέρειας προσδ πίπτειν προς τον ήλιον εγγντερω γὰρ τῆς ὄψεως οὖσα ανακλάται από της ἐγγυτάτω περιφέρειας της πρώτης ἴριδος. ἐγγυτάτω δὲ εν τη ἔξωθεν ἴριδι ἡ ελάχιστη περιφέρεια, ὥστε αυτή ἔξει τὸ χρώμα φοινικοϋν ἡ δ’ ἐχομένη καὶ ἡ τρίτη κατὰ λόγον.
1 διπΛῆς· ci. Thurot.
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they are differently arranged, for instance, purple is quite different on a white or a black background, and variations of light can make a similar difference. So embroiderers say they often make mistakes m their colours when they work by lamplight, picking out one colour m mistake for anothei.
This, then, is why the rainbow is three-coloured and why the rainbow is made up of these three colours only. The same cause accounts for the double rainbow and for the colours in the outer bow being dimmer and in the reverse order. For the effects here are the same as those produced by an increase in the distance of vision on our perception of distant objects.® The reflection from the outer rainbow is weaker because it has farther to travel; its impulse is therefore feebler, which makes the colours seem dimmer. The colours are in the reverse order because the impulse reaching the sun is greater from the smaller and inner band ; for the reflection that is closer to our sight is the one reflected from the band that is closest to the primary rainbow, that is, the smallest band in the outer rainbow, which will consequently be coloured red. And the second and thiid bands are to be explained analogously.
<* Of 374 b θ if.
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Ἠ ἔξω ἶρις ἐφ’ ᾤ τὸ Β· ἡ ἔσω, ἡ πρώτη, ἐφ’ ὦ ίο τὸ Α* τὰ χρώματα δ’, ἐφ’ ῴ τὸ Γ, φοινικοῦν, ἐφ’ ᾤ τὸ Δ, πράσινον, ἐφ’ ᾤ E, ἁλουργόν* τὸ ξανθὸς δὲ φαίν€ται ἐφ’ οὖ τὸ Ζ.
Τρεῖς δ’ οὐκέτι γίγνονται, οὐδὲ πλείους ίριδες, διά τὸ καὶ τὴν δευτέραν γίγνεσθαι ἀμαυροτέραν, ὥστε καὶ τὴν τρίτην ἀνάκλασιν πάμπαν ἀσθενῆ γίγ-15 νεσθαι καὶ ἀδυνατεῖν ἀφικνεῖσθαι πρὸς τὸν ήλων.
CHAPTER V
ARGUMENT
(/) Demonstration that when the sun is on the horizon the rainbow cannot be greater than a semicircle (375 b 16—376 b 22). (II) Demonstration that when the sun is above the horizon the rainbow must be less than a semicircle (376 h 28—377 a 11). (Ill) The differences in the size of the sun’s arc above the horizon account for the fact that rainbows do not occur at midday %n the summer months (377 a 11-28).
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Let Β be the outer and A the inner, primary rainbow : and to symbolize the colours, let us use Γ for red, Δ for green, E for purple. Yellow vail appear at Z.
Three or more rainbows are never seen, because even the second is dimmer than the first, and so the third reflection is altogether too feeble to reach the sun.
CHAPTER V argument (continued)
Note.—The general intention of these geometrical demonstrations is char. In the first the eye is imagined to be at the centre Κ of the horizon {Fig. 1) : the lines of vision form a cone with apes? Κ and base the circle MMM. The sun or other heavenly body is imagined to be rising on the horizon at H. Then MMM is the rainbow. It is evident at once that m the limiting case represented by the figure the rainbow will be a
267
METEOROLOGICA, III. ν
figure can be drawn for other seasons with the sun9s course shown as a segment greater or less than a semicircle. And this variation of the arc accounts for the fact that whereas in the shorter days rainbows occur at any time of day, during the longer days they cannot occur at midday.
Ιτ will be clear from a study of the diagram that the rainbow can never be a complete circle or a segment of a circle greater than a semicircle ; the diagram will also make clear its other properties.
(I)	(1) Let A be a hemisphere resting on the circle Demon-of the horizon whose centre is Κ : let H be another stratIon point rising on the horizon. If the lines that fall in a cone from Κ rotate about HK as an axis, and if lines
Fig 1
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τὸ Μ ἐπιζευχθεῖσαι ἀνακλασθῶσιν ἀπὸ τοῦ ημισφαίριου ἐπὶ τὸ Η ἐπὶ τὴν μείζω γωνίαν, πρὸς 25 κύκλον περιφέρειαν προσπεσοῦνται αἱ ἀπὸ τοῦ Κ* καὶ ἐὰν μὲν ἐπ’ ἀνατολῆς ἣ ἐπὶ δύσεως τοῦ άστρου ἡ ἀνάκλασις γένηται, ημικύκλιον ἀποληφθήσεται τοῦ κύκλου υπό του ὁρίζοντος τὸ ὑπὲρ γῆν γιγνό-μενον, ἐὰν δ’ ἐπάνω, ἀεὶ ἔλαττον ημικυκλίου· ἐλάχιστον δέ, ὅταν ἐπὶ τοῦ μεσημβρινού γένηται τὸ οίστρον.
so Ἕστω γὰρ ἐπ’ ανατολής πρώτον, οὖ τὸ H, καὶ ἄνακεκλάσθω ἡ ΚΜ ἐπὶ τὸ H, καὶ τὸ ἐπίπεδον
270
Fig. 2
METEOROLOGICA, III. ν
drawn joining Κ and M are reflected (at M) from the surface of the hemisphere back to H over the obtuse angle (HKM), the lines from Κ fall on the circumference of a circle. If the reflection takes place at the rising or setting of a heavenly body, the segment of the circle cut off above the earth by the horizon will be a semicircle ; if the body has risen higher, the segment will be less than a semicircle, and it will be smallest when the body reaches its meridian.
(2)	For let the heavenly body be just rising at the point H, and let the line ΚΜ be reflected to H, and
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ἐκβεβλήσθω [ἐν ῴ ἡ Α,]1 τὸ ἀπὸ τοῦ τριγώνου ἐν ὦ2 τὸ H ΚΜ.	κύκλος οὖν ἡ τομὴ ἔσται τῆς
σφαίρας ὁ μέγιστος, ἔστω ὁ ἐφ’ ῷ Α* διοίσει γὰρ οὐοεν αν οποιονουν των επι της riJ\. κατα το 376 a τρίγωνον τὸ ΚΜΗ ἐκβληθῇ τὸ ἐπίπεδον, αἱ οὖν ἀπὸ τῶν H Κ ἀναγόμεναι γραμμαὶ ἐν τούτῳ τῷ λόγῳ οὐ συσταθήσονται τοῦ ἐφ’ ᾤ Α ημικυκλίου προς ἄλλο καὶ ἄλλο σημεῖον ἐπεὶ γὰρ τά τε Κ H 5 σημεία δέδοται καὶ ἡ ΗΚ, δεδομένη αν εἴη καὶ ἡ ΜΗ, ὥστε καὶ λόγος τῆς ΜΗ πρὸς ΜΚ. δεδο-μένης οὖν περιφερείας ἐφάψεται τὸ Μ. έστω δὴ αὕτη ἐφ’ ἧς τὰ Ν Μ* ὥστε ἡ τομὴ τῶν περίφερειῶν δέδοται. πρὸς ἄλλῃ δέ γε ἣ τῇ ΜΝ περιφέρεια ἀπὸ τῶν αὐτῶν σημείων ὁ αὐτὸς λόγος ἐν τῷ αὐτῷ ἐπιπέδῳ οὐ συνίοταται.
ίο Ἐκκεἴσθω οὖν τις γραμμὴ ἡ ΔΒ, καὶ τετμήσθω ὡς ἡ ΜΗ πρὸς ΜΚ ἡ Δ πρὸς Β. μείζων δὲ ἡ ΜΗ τῆς ΚΜ, ἐπείπερ ἐπὶ τὴν μείζω γωνίαν ἡ ἀνάκλασις τοῦ κώνου· ὑπὸ γὰρ την μείζω γωνίαν ὑποτείνει τοῦ ΚΜΗ τριγώνου. [μείζων ἄρα καὶ ἡ Δ τῆς Β.]8 15 προσπεπορίσθω οὖν πρὸς τὴν Β, ἐφ’ ἧς τὸ Ζ* ὥστ’ είναι ὅπερ τὴν Δ πρὸς τὴν Β, τὴν ΒΖ πρὸς τὴν Δ. εἶτα ὅπερ ἡ Ζ πρὸς τὴν ΚΗ, ἡ τὸ Β πρὸς ἄλλην πεποιήσθω τὴν ΚΠ, καὶ ἀπὸ τοῦ Π ἐπὶ τὸ Μ ἐπε-ζεὐχθω ἡ τὸ ΜΠ. ἔσται οὖν τὸ Π πόλος τοῦ κύ-
1	seclusi: scilicet Α posuit hemisphaenum supra 11.19,20. a ἐφ* φ ci. O.T.
3 μείζων . . . τῆ? Β sed Fobes: habent Etol* Ft0n Η N.
α I have omitted the words ἐν <5 ἡ A since A has so far only occurred as a hemisphere (11.19-20), and so to speak of it lying on a plane is nonsense. Sense can only be made of the words by supposing that A refers here to something else (*.y. “ a 272
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let the plane of the triangle HKM be produced a It will cut the sphere in a great circle : let this be called A. (It makes no difference which of the planes passing through HK and determined by the triangle KMH is produced) Then lines drawn from the points H and Κ to any point on the semicircle A other than M will not bear the same relation to each other (as HM and ΚΜ). For if the points Κ and H and the line HK are given, the line MH will be given too, and so the ratio of MH to MK. The point on jVI thus touches a given circumference, which we will call NM, and so the intersection of the two circumferences b is given. But the same ratio will not hold between lines drawn from the same points H and Κ and in the same plane to any circumference othei than MN.
(3) Draw a line ΔΒ outside the figure, and divide
Fig. 3
it into two parts Δ and Β in the ratio MH : MK. MH is greater than JV1K since the reflection of the cone is over the greater angle, subtending the greater angle of the triangle KMH. [Δ is therefore greater than B.] Produce the line Β to form a line Z, so that Β + Ζ has the same ratio to Δ as Λ has to B. Pioduce Η Κ to Π so that Β has the same ratio to KH as Ζ to ΚΗ. Join Π and M to form the line MIL Π *vnll •
great circle of the whole sphere ” (O.T.)). But Alex, does not seem to have had the words, ana the passage makes better sense without them.
* i.e. of the great cncle formed by producing the plane of the triangle HKM and called A (1. 375 b 33) and the circle forming the base of the cone (MMM Fig. 1).
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κλου, πρὸς ὃν αἰ ἀπὸ τοῦ Κ γραμμαὶ προσπίπτουσιν· 20 ἔσται γὰρ ὅπερ ἡ Ζ πρὸς ΚΗ, καὶ ἡ Β πρὸς ΚΠ, καὶ ἡ Δ πρὸς Π Μ. μὴ γὰρ ἔστω, ἀλλ’ ἣ πρὸς ἐλάττω ἢ πρὸς μείζω τῆς ΠΜ* οὐδὲν γὰρ διοἴσει. ἔστω πρὸς Π Ρ. τὸν αὐτὸν ἄρα λόγον αἱ ΗΚ καί ΚΠ καὶ ἡ Π Ρ πρὸς ἀλλήλας ἕξουσιν ὅνπερ αἰ 25 Ζ Β Δ.1 αἰ δὲ Ζ Β Δ1 ἀνὰ λόγον ἧσαν, ὅνπερ ἡ Δ πρὸς Β, ἡ ΖΒ πρὸς Δ· ὥστε ὅπερ ἡ ΠΗ πρὸς τὴν Π Ρ, ἡ τὸ Π Ρ πρὸς τὴν Π Κ, ἂν οὖν ἀπὸ τῶν Κ H αἱ HP καὶ ΚΡ ἐπὶ τὸ Ρ ἐπιζευχθῶοιν, αἰ ἐπιζευχθεῖσαι αὖται τὸν αὐτὸν ἕξουσι λόγον ὅνπερ ἡ H Π πρὸς τὴν Π Ρ* περὶ γὰρ τὴν αὐτὴν γωνίαν so τὴν Π ἀνάλογον αἵ τε τοῦ ΗΠΡ τριγώνου καὶ τοῦ ΚΡ Π. ὥστε καὶ ἡ Π Ρ πρὸς τὴν ΚΡ τὸν αὐτὸν ἔξει λόγον, καὶ ἡ τὸ H Π πρὸς τὴν Π Ρ. ἔχει 8ὲ καὶ ἡ ΜΗ πρὸς ΚΜ τοῦτον τὸν λόγον* ὅνπερ γὰρ 37C b ἡ τὸ Δ πρὸς τὴν Β ἀμφότεραι. ὥστε ἀπὸ τῶν H Κ σημείων οὐ μόνον προς την Μ Ν περιφέρειαν συσταθήσονται τὸν αυτόν ἔχουσαι λόγον, ἀλλὰ καὶ άλλοθι· ὅπερ ἀδύνατον. β ἐπεὶ οὖν ἡ Δ οὔτε πρὸς 5 ἔλαττον τον Μ Π οὔτε πρὸς μείζω (ομοίως γὰρ δειχθήσεται), δῆλον ὅτι πρὸς αὐτὴν αν εἴη την ἐφ’ ἦ Μ Π. ὥστ’ ἔσται ὅπερ ἡ ΜΠ πρὸς ΠΚ, ἡ ΠΗ πρὸς τὴν Μ Π [καὶ λοιπὴ ἡ τὸ ΜΗ πρὸς ΜΚ].2
Ἐὰν οὖν τῷ ἐφ’ ᾤ τὸ Π πόλῳ χρώμενος, δια-στήματι δὲ τῷ ἐφ’ ῴ Μ Π, κύκλος γραφή, ἁπασῶν ίο ἐφάψεται τῶν γωνιῶν ἃς ἀνακλώμεναι ποιοῦσιν αἱ ἀπὸ τοῦ H καὶ Κ8· εἰ δὲ μή, ὁμοίως οειχθήσονται τὸν αὐτὸν ἔχουσαι λόγον αἱ ἄλλοθι καὶ ἄλλοθι τοῦ ημικυκλίου συνιστάμεναι, ὅπερ ἧν αδύνατον. ἐὰν οὖν περιαγάγῃς τὸ ημικύκλιον τὸ ἐφ’ ᾤ τὸ Α περὶ τὴν ἐφ’ ἦ H Κ Π διάμετρον, αι από τον ΗΚ ἀνα-274
METEOKOLOGICA, III. ν
then be the pole of the circle on which the lines from Κ fall: for the ratio of 2 to ΚΗ and Β to KII is the same as that of Δ to ΠΜ. For suppose it is not so, and Δ bears this ratio to a line greater or less than ΠΜ (it does not matter which). Let this line be IIP. Then HK and ΚΠ and IIP will stand in the same ratio to each other as Ζ, Β and Δ. But Ζ, Β and Δ stood in ratios such that Δ was to Β as Z+ Β to Δ : so that ΠΗ is to ΠΡ as ΠΡ to ΠΚ. If, therefore, from the points Κ and H the lines HP and ΚΡ are drawn to P, the lines so drawn will bear the same ratio to each other as ΗΠ to ΠΡ, for the triangles ΗΠΡ and ΚΡΠ are homologous about the angle Π. So ΠΡ will bear the same ratio to ΚΡ as ΗΠ to ΠΡ. But JV1H and ΚΜ also stand in this ratio, as the ratio of both ΗΠ to ΠΡ and MK to MH is the same as that of Δ to B. Therefore, from the points H and Κ lines standing in the same ratio to each other will have been drawn both to the circumference MN and to another point. Which is impossible. Since, therefore, Δ cannot bear the ratio in question to a line either less or greater than ΜΠ (the proof in either case is the same), it follows that it must bear that ratio to ΜΠ itself. So the ratio of ΜΠ to ΠΚ is the same as that of ΠΗ to ΜΠ [and finally MH to MK].
(4)	If, then, a circle is drawn with Π as pole and distance ΜΠ, it will touch all the angles made by the reflection of the lines from H and K. If not, it can be shown as before that lines drawn to different points on tie semicircle A bear the same relation to each other, which is an impossibility. If, then, you revolve the semicircle A about ΗΚΠ as diameter, the * 8
1 Ζ Β Δ 9δ Ap O.T.: Δ Β Ζ Fobes. 2 sed. Fobes.
8 Ή και Κ ci. O.T., ef. Ap: MA κύκλον Fobes.
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15 κλώμεναι πρὸς τὸ ἐφ’ ᾤ τὸ Μ ἐν πᾶσι τοῖς ἐπι-πέδοις ὁμοίως ἕξουσι, καὶ ἴσην ποιήσουσι γωνίαν την ΚΜ Η* καὶ ἢν ποιήσουσι δὲ γωνίαν αι H Π καὶ ΜΠ ἐπὶ τῆς H Π, ἀεὶ ἴση ἔσται, τρίγωνα οὖν ἐπὶ τῆς ΗΠ καὶ ΚΠ ἴσα τῷ ΗΜΠ ΚΜΠ συν-εστῆκασι. τούτων δὲ αἱ κάθετοι ἐπὶ τὸ αὐτὸ 20 σημεῖον πεσοῦνται τῆς H Π καὶ ἴσαι ἔσονται, πι-πτέτωσαν ἐπὶ τὸ O. κέντρον ἄρα τοῦ κύκλον το O, ἡμικύκλιον δὲ τὸ περὶ την ΜΝ1 άφήρηται υπό2 τοῦ ὁρίζοντος.
[Τῶν μὲν γὰρ ἄνω τον ήλιον ον κρατεῖν, τῶν δὲ *)*προσπτεριζομἐνων*(· κρατεῖν, καὶ διαχεῖν τὸν ἀέρα· καὶ διὰ τοῦτο τὴν ἶριν οὐ συμβάλλειν τὸν κύκλον. 25 γίγνεσθαι δὲ καὶ νύκτωρ ἀπὸ τῆς σελήνης ὀλιγάκις· οὔτε γὰρ ἀεὶ πλήρης, ἀσθενεστέρα τε τὴν φύσιν (ἣ)3 ὥστε κρατεῖν τοῦ ἀέρος· μάλιστα δ’ ἵστασθαι τὴν ἶριν, ὅπου μάλιστα κρατείται 6 ήλιος· πλείστη γὰρ ἐν αυτή ἰκμὰς ἐνέμεινεν.]4
Πάλιν ἔστω ὁρίζων μὲν ἐφ’ οὖ τὸ ΑΚΓ, ἐπανα-30 τεταλκέτω δὲ τὸ H, ὁ δ’ ἄξων ἔστω νῦν ἐφ’ οὖ τὸ ΗΠ. τὰ μὲν οὖν ἄλλα πάντα ὁμοίως δειχθήσεται ὡς καὶ πρότερον, ὁ δὲ πόλος τοῦ κύκλον ὁ ἐφ’ ῴ Π κάτω ἔσται του ὁρίζοντος τον ἐφ’ ᾤ τὸ Α Γ, 377 a ἀρθέντος τοῦ ἐφ’ ᾤ τὸ H σημείου, ἐπὶ δὲ τῆς αυτής ο τε πόλος και τὸ κέντρον τοῦ κύκλον και το τον ὁρίζοντος νῦν την ανατολήν· ἕστι γὰρ οὖτος
Γ·
1	του περί τὴν ΜΝ (sc. κύκλον) Cl. Ο.Τ.
2	υπό SBrec Fcoir m ι Η Ν Ο.Τ. : ἀπό Fobes.
3	ῆ ci. O Τ.
4	των μεν 1. 22 . . . ἐυἐμεινεν 1. 28 dainnaverunt Ο.Τ. Ideler: om. Αρ.
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lines reflected from H and Κ to the point M will bear the same ratio to each other in all planes, and the angle KMH will remain constant, as will also the angle made by ΗΠ and ΜΠ upon ΗΠ. So the triangles on HU and ΚΠ .are equal to the triangles ΗΜΠ and KMIL Their perpendiculars will fall on the same point in HII and all be equal Let the point on which they fall be 0 Then O is the centre of the circle, of which a semicircle MN is cut off by the horizon."
[For the sun does not master the parts above, but does master those near the earth and dissolve the air. And that is why the circle of the rainbow is not complete. A rainbow at night, due to the moon, is rare For the moon is not always full, and is naturally too feeble to master the air. The rainbow stands most firmly when the sun is most mastered : for then most moisture remains in it ] 6
(II) Again, let the horizon be ΑΚΓ, and let H be Dmβ raised some way above the horizon. And let the axis 41011 now be HII. The proof will be the same in most respects as the one above, but the pole of the circle II will be below the horizon ΑΓ, since the point H has risen above it. The pole, and the centre of the circle (0),c and the centre (K) of the circle on whose arc the sun rises (that is, the circle ΗΠ) are all m
α This seems to assume that the great circle A (rf 375 b 33 : MPNH of Fig. 2) is the circle of the horizon, which is not what the earlier parts of the demonstration would lead one to suppose, rf. 375 b 30 ff. But Aristotle may be speaking carelessly, or the words may be a gloss (O.T.: there is no trace of them in Alex.). The O.T.’s conjecture, “ a semicircle of the circle about MN,’1 would avoid the difficulty.
6 As Ideler and O.T. remark, this passage is certainly out ot place here: and I agree with the O.T. that “ it is incoherent in itself and certainly an interpolation ” e i.e. the circle which is the base of the cone.
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ἐφ’ φ τό ΗΠ. ἐπεὶ δὲ τῆς διαμέτρου τῆς ΑΓ τὸ 5 ΚΗ ἐπάνω, τὸ κέντρον εἴη ἂν υποκάτω τοῦ ὁρί-ζοντος πρότερον τοῦ ἐφ’ ᾤ τὸ ΑΓ, ἐπὶ τῆς ΚΠ γραμμής, ἐφ’ οὖ τὸ O.1 ὥστ’ ἔλαττον ἔσται το ἐπάνω τμήμα ημικυκλίου τὸ ἐφ’ φ Ψ Υ* τὸ γὰρ ΨΤΩ2 ημικύκλιον ἦν, νῦν δὲ ἀποτέτμηται ὑπὸ3 τοῦ ΑΓ ὁρίζοντος. τὸ δὴ ΤΩ2 αφανές ἔσται αὐτοῦ, ίο ἐπαρθέντος τοῦ ήλιου* ἐλάχιστον δ’, ὅταν ἐπὶ μεσημβρίας· ὅσον γὰρ ἀνώτερον τὸ H, κατώτερον 6 τε πόλος καὶ τὸ κέντρον του κύκλον ἔσται.
Ὅτι δ’ ἐν μεν ταῖς ἐλάττοσιν ἡμέραις ταῖς μετ ἰσημερίαν την μετοπωρινην ἐνδέχεται ἀεὶ γίγνεσθαι
1 Β Op Fobes: O Erec 23,«, F,m, i Bekker Ο.Τ.
2 ΤΤΟ, ΟΤ Fobes.
8 άττό Fobes: όπό SBcoir Fcorr H Ν Ο.Τ.
a Though Fobes" readings, ΨΤΟ and ΟΥ, have good authority, it is clear from Fig*. 4 that the sense of the passage demands the readings given here, which are those adopted by Bekker and the O.T.
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the same straight line But since ΚΗ is above the diameter ΑΓ, the centre will be below the forrner horizon ΑΓ on the line Κ Π at the point 0. The seg-
ment ΨΥ above the horizon will thus be less than a hemisphere : for ΨΥΩ a is a semicircle and is now cut off by the horizon AT. So part of it, Υί2,α will be invisible when the sun has risen above the horizon, and the visible segment will be the smallest when the sun is on its meridian. For the higher H is, the lower will be the pole and the centre of the circle
(III) The reason why, during the shorter days after the autumn equinox, it is possible for a rainbow to
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ἶριν, ἐν δὲ ταῖς μακροτέραις ἡμέραις ταῖς ἀπὸ ισημερίας της ἑτέρας ἐπὶ τὴν Ισημερίαν την ἑτέραν περί 15 μεσημβρίαν ον γίγνεται ἶρις, αίτιον ὅτι τὰ μεν προς άρκτον τμήματα πάντα μείζω ημικυκλίου καί ἀεὶ ἐπὶ μείζω ημικυκλίου, τὸ δ’ αφανές μικρόν, τὰ πρὸς μεσημβρίαν τμήματα τοῦ ισημερινού, τὸ μεν άνω τμήμα μικρόν, τὸ δ’ ὑπὸ γῆν μέγα, καὶ ἀεὶ 20 δὴ μείζω τὰ πορρώτερα· ὥστ’ ἐν μεν ταῖς προς θερινὸς τροπὸς ἡμέραις διὰ τὸ μέγεθος τοῦ τμή-ματος, πρὶν ἐπὶ τὸ μέσον ἐλθεῖν τοῦ τμήματος και επί τον μεσημβρινόν την τὸ H, κάτω ἤδη τελέως γίγνεται ἡ τὸ Π, διά τὸ πόρρω ἀφεστάναι τῆς γῆς την μεσημβρίαν διά το μέγεθος τοΰ τμήματος. ἐν 25 δὲ ταῖς πρὸς τὰς χειμερινὰς τροπὸς ἡμέραις, διὰ τὸ μη πολύ υπέρ γης εἶναι τὰ τμήματα των κύκλων, τουναντίον άναγκαΐον γίγνεσθαι βραχύ γὰρ άρθείσης τής ἐφ’ ῴ τὸ H, ἐπὶ τής μεσημβρίας γίγνεται ὁ ήλιος.
CHAPTER VI
ARGUMENT
(1) x¥ocA: stwis α/ιᾶ reds.	are due to the refection
of our sight to the sun from clouds of uneven consistency (377 a 29-b 15). JfocA; smis are due to reflection from even and dense cloud.	as	ο/’ Tam (377 b 15-27).
wocAr and rods appear only at the srde of the sun, arad nctf αόουβ or beneath it (377 b 27—378 a 14). (2) We
a 29 Τὰς δ’ αὐτὰς αίτιας ὑποληπτέον καὶ περὶ παρ-30 ήλιων καί ράβδων ταῖς εἰρημέναις.
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occur at any time of day, but during the longer days in the sun's between the spring and autumn equinoxes no rainbow arc occurs about midday, is as follows : When the sun’s orbit is north of the equator the visible segment of it is greater than a semicircle and continues to increase, while the segment that is invisible is small; when it is south of the equator the upper, visible segment is small, while the segment below the earth is large, and increases as the sun recedes. In the days of the summer solstice, therefore, the size of the segment is so large that before the point H reaches the middle of the segment, that is, the meridian, the point Π is already well below the horizon, because the segment is large and therefore the distance of the meridian from the earth great. But in the days of the winter solstice the opposite result must follow, because the segments of the sun’s orbit above the earth are not large : for the sun reaches its meridian when the point H has risen only a small distance.
CHAPTER VI
argument (continued)
have still to stvdy the effects produced by the two forms of exhalation within the earth. They give rise to two types of substance, minerals and metals (378 a45-b 6).
With 878 a Ιδ ff. cf. Eichholz, “ Aristotle's Theory of the Formation of Metals and Minerals f C.Q. wlm {July-Oct. 1949). 1
(1) Mock suns and rods must again be supposed to (l) Mock
°	Jrr	suns and
be produced by the same causes.	rods ako
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377	a
Γίγνεται γὰρ παρήλιος μὲν ἀνακλωμένης τῆς ὄψεως πρὸς τὸν ήλιον, ράβδοι δὲ διὰ τὸ προσπίπτειν τοιαύτην οὖσαν την ὅψιν, οἵαν εἴπομεν ἀεὶ γίγνεσθαι όταν πλησίον οντων του ήλιον νεφών από τινος ἀνακλασθῇ τῶν υγρών προς το νέφος ‘ φαί-377 b νεται γὰρ αὐτὰ μὲν αχρωμάτιστα τὰ νέφη κατ’ εὐθυωρίαν εἰσβλέπουσιν, ἐν δὲ τῷ ὕδατι ράβΒων μεστόν το νέφος* πλὴν τότε μὲν ἐν τῷ ὕδατι δοκεῖ τὸ χρώμα του νέφους εἶναι, ἐν δὲ ταῖς ράβΒοις επ' αὐτοῦ τοῦ νέφους. γίγνεται δὲ τούτο όταν ἀνώ-5 μάλος ἡ τοῦ νέφους ἦ σύστασις, καὶ τη μεν πυκνό-τερον τη δὲ μανόν, καὶ τῇ μὲν ὐδατωδέστερον τῇ δ’ ἧττον* ἀνακλασθείσης γὰρ τῆς ὄψεως πρὸς τὸν ήλιον, το σχήμα μεν [τοῦ ἡλίου]1 οὐχ όραται [διὰ μικρότητα τῶν ἐνόπτρων],1 τὸ δὲ χρώμα· διὰ δὲ τὸ ἐν ἀνωμάλῳ φσίνεσθαι λαμπρόν και λευκόν τον 10 ήλιον, προς ον άνεκλάσθη ή ὄψις, τὸ μεν φοινικοΰν φαίνεται, τὸ δὲ πράσινον ή ξανθόν, διαφέρει γαρ οὐδὲν διὰ τοιούτων όράν ή από τοιούτων ἀνακλω-μένην* άμφοτέρως γὰρ φαίνεται την χρόαν ὅμοιον, ὥστ’ εἰ κάκείνως φοινικοΰν, και ούτως.
Αἱ μεν οὖν ράβδοι γίγνονται δι’ ανωμαλίαν τοΰ 15 ἐνόπτρου οὐ τῷ σχήματι ἀλλὰ τῷ χρώματι* ὁ δὲ παρήλιος, όταν ότι μάλιστα ομαλός ἦ ὁ άηρ και πυκνός ομοίως· διὸ φαίνεται λευκός, ή μεν γαρ ὁμαλότης τοῦ ἐνόπτρου ποιεῖ χρόαν μίαν τῆς εμ-φάσεως· ἡ δ’ ἀνάκλασις ἀθρόας τῆς ὄψεως, δια το ἅμα προσπίπτειν προς τον ήλιον από πυκνής οΰσης 20 της αχλυος, και ουπω μεν ουσης υοωρ εγγύς ο 1
1 sed. Fobes.
8 νδωρ Fobes codd.: ϋδατος ci. Thurot qui νδωρ non con-strui posse censet: cf. Ap υδατώδους.
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A mock sun is caused by the reflection of our sight due to to the sun. Rods are caused when our sight reaches the sun in the condition in which we have said ° it does when it is leflected from some liquid surface to a cloud, when there are clouds near the sun · for the clouds when we look directly at them appear colourless, but their reflection m water is full of rods. The only difference is that it is the reflection of the cloud in water that appears coloured, while the colours of the rod appear on the cloud itself This takes place when the consistency of the cloud is uneven, and part of it is dense and part rare, part more and part less, watery. For when the sight is reflected to the sun its shape is not seen owing to the smallness of the reflecting particles,6 but its colour is · and the clear, bright light of the sun to which our sight is reflected, seen on an uneven reflecting surface, appears partly red, partly green or yellow.c It makes no diffeienee whether sight passes through a medium or is inflected from a surface of this kind : in either case a similar colour appears, and if it is red in the one case it will be in the other.
The colour, therefore, of rods, though not their Mock suns shape, is caused by the unevenness of the reflecting surface. A mock sun appears when the air is very even and at the same time dense. Hence its bright colour. For the evenness of the reflecting surface produces an image of a single colour; and our sight is reflected as a whole and projected all at once to the sun fron* the mist, which is dense and very nearly water though not yet quite, and this reflection causes
• 374 b 9 ff. Of esp. 374 b 20. b 372 a 32, 373 b ΙΤ.
• Of 374 b 30.
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ὕδατος, [διὰ]1 τὸ ύπαρχον τῷ ηλίω ἐμφαίνεσθαι χρώμα ποιεῖ, ὥσπερ ἀπὸ χαλκού λείου κλωμένην διὰ τὴν πυκνότητα. ὥστ’ ἐπεὶ τὸ χρώμα τον ήλιον λευκόν, καί 6 παρήλιος φαίνεται λευκός, διά δὲ τὸ αὐτὸ τούτο μάλλον ὕδατος σημεῖον ὁ Παρήλιος 25 τῶν ῥᾴβδων μάλλον γὰρ συμβαίνει τον αέρα εὐεργῶς ἔχειν πρὸς γένεσιν ὕδατος, ὁ δὲ νότιος του βορείου μάλλον, ὅτι μάλλον 6 νότιος ἀὴρ εἰς ὕδωρ μεταβάλλει τον προς άρκτον,
Γίγνονται δ’, ώσπερ εἴπομεν, περί τε δυσμας καὶ περὶ τὰς ἀνατολάς, καὶ οὔτε άνωθεν οὔτε κάτω-80 θεν, ἀλλ’ ἐκ τῶν πλαγίων και ράβδοι καὶ παρήλιοι* καὶ οὔτ’ ἐγγὺς τοῦ ἡλίου λίαν οὔτε πόρρω παντελώς· εγγύς μεν γὰρ οὖσαν ὁ ἥλιος διαλύει τὴν σύστασιν, πόρρω δ’ οὔσης ἡ ὄψις οὐκ ἀνακλασθήσεται· ἀπὸ γὰρ μικρόν ενόπτρον πόρρω αποτεινόμενη ασθενής γίγνεται* διὸ καὶ αἱ ἅλως οὐ γ ίγνονται ἐξ εναντίας 378 a τοῦ ήλιον, άνω μεν οὖν ἐὰν γίγνηται καὶ εγγύς, διαλύσει ὁ ἥλιος- ἐὰν δὲ πόρρω, ἐλάττων ἡ ὄψις οὖσα ἢ ὥστε ποιεῖν ἀνάκλασιν οὐ προσπεσεῖται. ἐν δὲ τῷ πλαγίῳ [ὑπὸ τὸν ἥλιον]2 ἐστὶ τοσοῦτον άποστήναι τὸ ενο7ττρον, ὥστε μήτε τὸν ἥλιον δια-5 λῦσαι, τὴν τε ὄψιν άθρόαν ἐλθεῖν, διὰ τὸ πρὸς τη γῇ8 φερομένην μη Βιασπασθαι ώσπερ δι αχανούς φερομένην, υπό δε τον ήλιον ου γίγνεται διὰ τὸ πλησίον μεν τής γης διαλνεσθαι αν υπό τοῦ ἡλίου, ἄνω δὲ μεσουρανίον <γιγνομένης συστασεως)4 τὴν ὄψιν διασπάσθαι, και ὅλως οὐδ’ ἐκ πλαγίου μεσ-
1 sed. Fobes.	2 sed. Fobes.
ζ rfl Ϋϋ Ο.τ την yTjv Fobes.
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the sun’s real colour to appear, as it does when our sight is reflected by the density of a polished copper surface As the colour of the sun is bright, so, therefore, is the colour of the mock sun. For this same reason the mock sun is more a sign of rain than of rods, the air being in a more favourable condition for the production of water And a mock sun in the south is more of a sign of rain than one in the north, because the air in the south is more liable to change to water than the air towards the north.
Both rods and inock suns occur, as we said,fl at sunset and sunrise, and neither above nor below the sun, but beside it. Nor do they occur very close to the sun, nor very far off. For if the condensation is close the sun dissolves it, and if it is far off the sight is not reflected. For when the reflecting surface is small the sight grows progressively weaker as the distance increases, which is why haloes do not occur opposite the sun If, then, the condensation is close to the sun and above it, the sun will dissolve it · if it is far at a distance from it, the sight is too weak to produce a reflection and does not reach it. But at the side of the sun the reflecting material can be far enough away for the sun not to dissolve it, yet near enough for sight to reach it as a whole, because its course is near the earth and it is not, as it were, dissipated on its journey through space. Reflection does not take place below the sun because close to the earth the sun would dissolve the reflecting material, whereas when it forms high in the heavens the sight is dissipated. Indeed it does not take place even at the
α 372 a 10. 4
4 γιγνομενης συστάσεων Ci, Fobes, cf. Ap: οντος E 3B.
285
ARISTOTLE
ίο ουρανίου γίγνεται· ἡ γὰρ ὄψις οὐ πρὸς τῆ γῇ1 φέρεται, ώστε ολίγη ἀφικνεῖται πρὸς το ἔνοπτρον, καί ἡ ανακλώμενη γίγνεται πάμπαν ἀσθενὴς.
"Όσα μὲν οὖν ἔργα συμβαίνει τταρέχεσθαι τὴν ἔκκρισιν ἐν τοῖς τόποις τοῖς ὑπὲρ της γἧς, σχεδόν 15 ἐστι τοσαῦτα καὶ τοιαΰτα. ὅσα δ’ ἐν αὐτῇ τῇ γη, ἐγκατακλειομένη τοῖς τῆς γῆς μέρεσιν, απεργάζεται, λεκτέον.
Ποιεῖ γὰρ δύο διαφοράς σωμάτων διά το διπλή πεφυκέναι καὶ αὐτή, καθάπερ καί εν τω μετεώρῳ* δυο μεν γὰρ αἱ αναθυμιάσεις, ή μεν ἀτμιδώδης ἡ δὲ 20 καπνώδης, ὥς φαμεν, εἰσίν δύο δὲ καὶ τὰ εἴδη τῶν ἐν τῇ γῇ γιγνομένων, τὰ μὲν ορυκτά τά δε μεταλ-λευτά. ἡ μὲν οὖν ξηρὰ άναθυμίασίς ἐστιν ἥ τις εκπυροΰσα ποιεί τα ορυκτά πάντα, οἷον λίθων τε γένη τά άτηκτα καί σανδαράκην καί ώχραν καί μίλ-τον καὶ θεῖον καὶ τἆλλα τὰ τοιαΰτα. τὰ δὲ πλεῖστα 25 τῶν ορυκτών εστιν τά μεν κονία κεχρωματισμένη, τά δὲ λίθος εκ τοιαύτης γεγονὼς συστάσεως, οἶον τὸ κιννάβαρι, τῆς δ’ ἀναθυμιάσεως τῆς ἀτμιδώδους, ὅσα μεταλλεύεται, καὶ εστιν ή χυτά ή ελατά, οἷον σίδηρος, χρυσός, χαλκός, ποιεί δὲ ταῦτα πάντα ή άναθυμίασίς ἡ ἀτμιδώδης εγκατακλειομένη, καί 30 μάλιστα ἐν τοῖς λίθοις, διὰ ξηρότητα εἰς εν συνθλι-βομένη καί πηγνυμένη, οἷον ἢ δρόσος ή πάχνη, όταν άποκριθή.	ἐνταῦθα δὲ πρὶν ἀποκριθῆναι
γεννάται ταῦτα, διὸ ἔστι μεν ὡς ὕδωρ ταῦτα, ἔστιν δ’ ὡς οὔ· δυνάμει μεν γὰρ ἡ ὕὰρ ὕδατος ἦν, ἔστι δ’ οὐκέτι, οὐδ’ ἐξ ὕδατος γενομένου διά τι 1 πρό? τῆ νῦ Αρ : υπό τἡν γῆν Fobes codd.
α Lit. substances dug or quarried and substances mined. “ The * fossiles ’ include not only certain minerals such as
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side of the sun when it is high : for our sight is not then travelling close to the earth, and so when it reaches the reflecting surface it is already weak and its reflection lacks force entirely.
(2) This, then, completes our enumeration of the kind of effects pioduced by exhalation in the regions above the earth’s surface . we have still to describe those which it produces when enclosed in the parts of the earth
It produces two different kinds of body, being itself twofold just as it is in the upper regions For there are, we maintain, two exhalations, one vaporous and one smoky ; and there are two corresponding kinds of body produced within the earth, “ fossiles ” and metals.a The dry exhalation by the action of its heat produces all the “ fossiles/’ for example, all kinds of stones that are infusible—realgar, ochre, ruddle, sulphur and all other substances of this kind. Most “ fossiles ” are coloured dust or stone formed of a similar composition, for instance cinnabar. Metals are the product of the vaporous exhalation, and are all fusible or ductile, for example, iron, gold, copper. These are all produced by the enclosure of the vaporous exhalation, particularly within stones, whose dryness compresses it together and solidifies it, just as dew and frost 6 solidify when they have been separated—only metals are produced before separation has taken place. So they are in a sense water and in another sense not: it was possible for their material to ttirn into water, but it can no longer do so, nor are they, like tastes, the result of some change of
realgar, ochre, ruddle, sulphur and cinnabar, but also those stones which cannot be melted ” (Eichholz, loc. eit).
b Book I. ch. 10.
(2) The two forms of exhalation within the earth
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378	b πάθος, ὥσπερ οἱ χυμοί· οὐδὲ γὰρ οὕτω γίγνεται τὸ μὲν χαλκος το δὲ χρυσός, ἀλλὰ πρὶν γενέσθαι παγείσης τῆς ἀναθυμιάσεως ἕκαστα τούτων ἐστίν, διὸ καὶ πυροῦται πάντα καὶ γῆν ἔχει* ξηρὰν γὰρ ἔχει ἀναθυμίασιν ὁ δὲ χρυσὸς μόνος οὐ ττυροΰταί. δ Κοινῇ μὲν οὖν εἴρηται περὶ αυτών απάντων, ἰδίᾳ δὲ σκεπτέον προχειριζομένοις περὶ έκαστον γένος.
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quality in water that has already formed. For this is not the way in which copper or gold is produced, but each is the result of the solidification of the exhalation before it turns to water. So all metals are affected by fire and contain earth, for they contain dry exhalation The only exception is gold, which is not affected by fire.
So much for a general account of these bodies; we must now take each kind separately and examine it in detail.
L
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CHAPTER I
ARGUMENT
Of the four constituent qualities of the four elements, two, heat and cold, are active, two, moist and dry, are passive (378 b 10-26). These factors, active and passive, give rise to generation, change and destruction (378 b 26—379 all). Destruction is due to the failure of the active factors m a thing to master the passive. Decay is due to the destruction of a moist body's natural heat by external heat, and so may be said to be due to internal cold or external heat. Confirmatory examples (379 a 11-b 9).
378 b 10 Ἐπεὶ δὲ τέτταρα αίτια διώρισται τῶν στοιχείων, τούτων δὲ κατά συζυγίας καί τὰ στοιχεία τέτταρα συμβέβηκεν εἶναι, ὧν τὰ μεν δύο ποιητικά, τὸ θερμόν καί το ψεχρόν, τὰ δὲ δύο παθητικά, το ξηρόν και τὸ υγρόν· ἡ δὲ πίστις τούτων εκ της επαγωγής· 15 φαίνεται γὰρ ἐν πᾶσιν ἡ μεν θερμότης καὶ ψυχρότης ὁρίζουσαι καὶ συμφύουσαι καὶ μεταβάλλουσαι τἀ θ’ ομογενή καί τὰ μη ομογενή, καί ύγραίνουσαι καί ξηραίνουσαι καί σκληρυνουσαι καί μαλάττουσαι, τὰ δὲ ξηρά καί υγρά οριζόμενα καί τἆλλα τὰ εἰρη-
α Ο/. Book Ι. ch. 2. For the general doctrine of the four elements, each of which is composed of prime matter and a
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CHAPTEK I
argument (continued)
Note.—The word translated “generation” m this chapter (yeWiς) covers all processes of coming into existence of whatever land; “ destruction ” (φθορά), correspondingly, covers all kinds of passing out of existence; “ decay ”
(σήψις) is a particular, but very common, type of “ destruction ” (φθορά), covering generally cases m which a thing decays, disintegrates or perishes in the ordinary course of nature (cf. 379 a 3), its literal meaning being “putrefaction
We have distinguished m the elements four causal The active factors whose combinations yield four elements a : two of the factors are active, the hot and the cold, two are passive, the moist and the dry. This can be confirmed by considering some examples. (1) It is always heat and cold that are observed to determine, combine and change things both of the same and of different kinds, as well as moistening, drying, hardening and softening : things dry and moist, on the other hand, are the subjects of determination and the other changes just
pair of the prime contrarieties (fire = hot-dry, air=moist-hot, water=moist-cold, earth = di y-cold), see De Qaelo m-iv, De Gen. et Corr. n 1-6. For the view that hot and cold are active, moist and dry passive, cf. in particular l>e Gen. et Corr. u. 2,
329 b 20-33, and Joachim’s note ad 329 b 24-26.
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μένα πάθη πάσχοντα αυτά τε καθ’ αὐτὰ καὶ ὅσα 20 κοινά ἐξ ἀμφοῖν σώματα συνέστηκεν ἔτι δ’ ἐκ τῶν λόγων δῆλον, οἶς ὁριζόμεθα τὰς φύσεις αυτών το μὲν γὰρ θερμόν και ψυχρόν ὡς ποιητικά λέγομεν (τὸ γὰρ συγκριτικόν ὥσπερ ποιητικόν τί'ἐστι), τὸ δὲ υγρόν καί ξηρὸν παθητικόν (τὸ γὰρ εὐόριστον 25 καὶ δυσόριστον τῷ πάσχειν τι λέγεται τὴν φύσιν αὐτῶν).
Ὄτι μὲν οὖν τὰ μὲν ποιητικά τὰ δὲ παθητικά, φα-νερόν. διωρισμἐνων δὲ τούτων ληπτέον αν εἴη τὰς ἐργασίας αὐτῶν, αἶς Εργάζονται τα ποιητικά, καὶ τῶν παθητικών τὰ εἴδη. πρώτον μὲν οὖν καθόλου ἡ ἁπλῆ γένεσις καὶ ἡ φυσική μεταβολή τούτων τῶν 30 δυνάμεών ἐστιν ἔργον, καὶ ἡ ἀντικειμένη φθορά κατά φύσιν. αὗται μὲν οὖν τοῖς τε φυτοῖς ὑπάρ-χουσι καὶ ζώοις καὶ τοῖς μέρεσιν αυτών. ἔστι δ’ ἡ ἁπλῆ καὶ ἡ φυσική γένεσις μεταβολὴ ὑπὸ τούτων τῶν δυνάμεων, ὅταν ἔχωσι λόγον, ἐκ τῆς ὑποκει-μένης ὕλης ἑκάστῃ φύσει· αὗται δ’ εἰσὶν αἱ εἰρη-379 a μέν αι δυνάμεις παθητικαί. γεννῶσι δὲ τὸ θερμὸν καὶ ψυχρὸν κρατοῦντα τῆς ὕλης· ὅταν δὲ μὴ κράτη, κατὰ μέρος μὲν μόλυνσις καὶ απεψία γίγνεται. τῆ δ’ ἁπλῇ γενέσει εναντίον μάλιστα κοινόν σῆψις· πᾶσα γὰρ ἡ κατὰ φύσιν φθορά εἰς τοῦθ’ ὁδὸς ἐστιν, 5 οἷον γῆρας καὶ αὕανσις, τέλος δὲ πάντων [τῶν άλλων τούτων]1 σαπρότης, ἐὰν μή τι βία, φθαρῇ,2 τῶν φύσει συνεστώτων* ἔστιν γὰρ καὶ σάρκα και ὀστοῦν καὶ ὁτιοῦν κατακαῦσαι, ὦν πὸ τέλος τῆς
1	seclusi. τούτων απάντων Ο.Τ. yap των άλλων απάντων Ej ϊ yap τούτων απάντων ECOrr SOS: enim horum cunctorum Hen-ricus : δἐ το>ν ἄλλων απάντων Bekker.
2	post φθαρχί virgulam ponunt Thurot O.T.
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enumerated, both in isolation and in combination with each other. (2) We can see the same thing by examining the terms of the definitions we give of the natures of these factors. For we speak of the hot and the cold as active (for what causes combination is in a sense active) and the moist and the dry as passive (for what is unresistant or resistant is so described in virtue of being affected in a certain way).
It is clear, therefore, that of the four factors two their are active, two passive. Having established this, we ^Sons must describe the operations of the active factors and cause the forms taken by the passive. First, then, simple change^and generation and natural change are the result of these destruction, properties, as well as the coiresponding natural destruction ; and these processes occur both in plants and in animals and then· constituent parts. Simple, natural generation is a change effected by these properties, when present in the right proportions, in the matter underlying a particular natuial thing, this matter being the passive properties of which we have* spoken. The hot and the cold produce change by mastering the matter : when they fail to master it the result is half-cooked a and undigested. But the most general contrary to simple generation is decay.
For all natural destruction leads to decay, for instance old age and 'withering, and all compound natural bodies rot in the end,6 unless they are destroyed by violence : for it is of course quite possible to destroy by burning either flesh, bone or an}rthmg else which in the ordinary course of nature is finally destroyed by
° Gf S81 a 12 and ch 3, note b on p. 306.
6 The omission of των άλλων τούτων gives the sense that seems to be requiied, though there is no ms. justification for the omission ; the passage is clearly corrupt and the words may be a gloss on πάντων»
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κατὰ φύσιν φθοράς σῆψις ἐστιν, διὸ υγρά πρώτον, ς. ιτ α ξηρά τέλος γίγνεται τὰ σηπόμενα* ἐκ τούτων ίο γὰρ ἐγένετο, καὶ ὡρίσθη τῷ ὑγρῷ τὸ ξηρὸν ἐργα-ζομένων τῶν ποιητικών.
Γίγνεται δ’ ἡ φθορά όταν κράτη τον' όριζοντος το ὁριζόμενον διὰ τὸ περιέχον. (οὐ μην ἀλλ’ ἰδίως γε λέγεται σῆψις ἐπὶ τῶν κατά μέρος φθειρόμενων, ὅταν χωρισθῇ τῆς φύσεως.) διὸ καὶ σήπεται πάντα 15 τἆλλα πλὴν πυρὸς* καὶ γὰρ τῆ καὶ ὕδωρ καὶ ἀὴρ σήπεται* πάντα γὰρ ὕλη τῷ πυρί ἐστι ταῦτα. σῆψις δ’ ἐστὶν φθορά της ἐν ἑκάστῳ ὑγρῷ οἰκείας καὶ κατὰ φύσιν θερμότητος ὑπ’ άλλοτρίας θερμό-τητος* αὕτη δ’ ἐστὶν ἡ τοῦ περιἐχοντος. ὥστε ἐπεὶ κατ’ ἔνδειαν πάσχει θερμού, ἐνδεὲς δὲ ὃν 20 τοιαύτης δυνάμεως ψυχρὸν πᾶν, ἄμφω ἂν αἵτια εἴη, καὶ κοινόν τὸ πάθος ἡ τῆψις, ψυχρότητός τε οἰκείας καὶ θερμότητος ἀλλοτρίας διὰ τούτο γὰρ καὶ ξηρότερα γίγνεται τὰ σηπόμενα πάντα, και τέλος γῆ καὶ κόπρος· ἐξιοντος γὰρ τοῦ οικείου θερμού συνεξατμίζεται τὸ κατὰ φνσιν υγρόν, καὶ 25 τὸ σπῶν την υγρότητα ον κ ἔστιν * ἐπάγει γὰρ ἕλκουσα ἡ οἰκείω θερμότης, καὶ ἐν τοῖς ψὐχεσι 8’ ἧττον σήπεται ἢ ἐν ταῖς ἀλέαις (ἐν μὲν γὰρ τῷ χειμῶνι ὀλίγον ἐν τῷ περιἐχοντι ἀέρι καὶ ὕδατι τὸ θερμὸν, ὥστ’ οὐδὲν ἰσχύει, ἐν δὲ τῷ θέρει πλέον)· 30 καὶ οὔτε τὸ πεπηγός (μᾶλλον γὰρ ψυχρὸν ἣ ὁ ἀὴρ θερμὸν* οὔκουν κρατείται, τὸ δὲ κινοΰ9 κρατεί) ούτε
α Cf. Joachim, ίοι. cil : for the importance of σνμφυτον θερμόν cf. Jaeger, Hermes xlvui. pp. 43-55, and Joachim» Journal of Philology, xxk (1903), pp. 72-86, and	Par ί.
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decay. Things, therefore, that are decaying become first moist and then in the end dry : for it was from these properties that they originated, the moist being determined by the dry through the operation of the active properties
Destruction takes place when what is being deter- Destmc-mined gets the better of what is determining it with J^fay^how the help of its environment (though there is a special caused, sense in which decay is used of things which are partially destroyed, when they have departed from their true nature) So everything else decays except fire * for earth, water and air all decay, since all are matter in relation to fire. Decay is the destruction of a moist body’s own natural heat by heat external to it, that is, the heat of its environment.® Since, therefore, a thing is so affected because of lack of heat, and as everything that lacks this property is cold, decay is caused by and is the common result alike of internal coldness and external heat. That is why everything that decays gets drier, until it ends as earth or dung : for as its own heat leaves it its natural moisture evaporates, and there is nothing to suck moisture into it (this being the function of its own heat, which attracts and draws moisture in).
And there is less decay in cold than in warm weather : for in winter the amount of heat in the surrounding air and water is so small as to be ineffective, while •in summer it is greater. Again, what is frozen does not decay, as its cold is greater than the air’s heat, and therefore is not mastered by it but what causes change in aching does master it. Nor does anyth 3, 650 a <2 ff, De Gen. An. 736 b 33 ff., 742 a 14, 784 a 34 ff., De Vit et Mort 469 b 7-20, with Book II. ch. 2,356 b 9 above.
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379	a
τὸ ζέον ἢ θερμὸν (ἐλάττων γὰρ ἡ ἐν τῷ ἀέρι θερμό-της τῆς ἐν τῷ πράγματι, ὥστ’ οὐ κρατεί οὐδὲ ποιεἳ μεταβολὴν οὐδεμίαν). ὁμοίως δὲ καὶ τὸ κινούμενον καὶ ῄέον ἧττον σήπεται τοῦ ἀκινητίζοντος· ἀσθενε-35 στέρα γὰρ γίγνεται ἡ ὑπὸ τῆς ἐν τῷ ἀέρι θερμό-379 b τητος κίνησις τῆς ἐν τῷ πράγματι προύπαρχονσης, ὥστε οὐδὲν ποιεῖ μεταβάλλειν. ἡ δ’ αὐτὴ αἰτία καὶ τοῦ τὸ πολὺ ἧττον τοῦ ολίγον σήπεσθαι* ἐν γὰρ τῷ πλέον ι πλέον ἐστὶν πῦρ οἰκεῖον καὶ ψυχρόν η ὥστε κρατεῖν τὰς ἐν τῷ περιεστῶτι δυνάμεις. διὸ 5 ἡ θάλαττα κατὰ μέρος μὲν διαιρούμενη ταχὺ σήπεται, ἅπασα δ’ οὔ, καὶ τἆλλα ὕδατα ὡσαύτως. καὶ ζῷα ἐγγίγνεται τοῖς σηπομένοις διὰ τὸ τὴν ἀποκεκριμένην θερμότητα φυσικήν οὖσαν συνι-στάναι τὰ ἐκκριθέντα
Τί μὲν οὖν ἐστι γένεσις καὶ τί φθορά, εἴρηται.
° C/·. 380 b 5 : Aristotle believed that living things (ε.μ. maggots) are produced spontaneously fiom decaying
CHAPTER II
ARGUMENT
Chapter I has dealt with heat and cold as causes of growth and decay in general, the processes which produce or destroy natural bodies: Chapter II goes on to deal with their effects on bodies so produced. The e#eci ο/’ Λεαί 07i bodies is con-
/	*5
379	b 10 Λοιπὸν δ’ εἰπεῖν τὰ ἐχόμενα εἴδη, ὅσα αἱ εἰρη-μέναι δυνάμεις Εργάζονται ἐξ υποκειμένων των φύσει σννεστώτων ἤδη.
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thing boiling or hot decay, because the heat in the surrounding air is less than that in the object, and so does not master it or cause any change. Similarly, what is in motion or flowing deca}rs less easily than wliat is static. For the motive force of the heat in the air is less than that of the heat residing in the obj ect, and so causes no change. For the same reason large quantities decay less than small ones for the larger quantity has too much native heat and cold in it for the properties of its environment to master. Therefore sea water in small quantities decays rapidly, but in bulk it does not and the same is true of other kinds of water. Living things are generated in decaying matter because the natural heat which is expelled compounds them out of the material thrown off with it a
This completes oui description of generation and destruction.
matter · cf. Hist. An. v. 2 and Romtz, Index, 124 b 3for further references.
CHAPTER II argument (continued)
coction, of which there are three species, ripening, boiling and roasting : the effect of cold is inconcoction, whose species are rawness, scalding and scorching (379 b 10-18). Concoction and mconcoction. Concoction is maturity, produced by heat. tnconcoction Φ opposite (379 b 18—380 a 10).
We must next describe the kind of effect which the properties in question pioduce when operating on already constituted natural bodies as their material.
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’Ἐστι δὴ θερμού μὲν πέψις, πέψεως δὲ πέπανσις, ἕψησις, ἔτι ὄπτησις* ψυχρότητος δὲ ἀπεψία, ταύτης δὲ ὠμότης, μόλυνσις, στάτευσις, δεῖ δὲ ὑπολαμ-15 βάνειν μὴ κυρίως ταῦτα λέγεσθαι τὰ ονόματα τοῖς πράγμασιν, ἀλλ’ οὐ Κεῖται καθόλου τοῖς' ὁμοίοις, ὥστε οὐ ταῦτα ἀλλὰ τοιαῦτα δεῖ νομίζειν εἶναι τὰ εἰρημένα εἴδη.
Εἴπωμεν δ’ αὐτῶν έκαστον τί ἐστιν.
Πέψις μὲν οὖν ἐστιν τελείωσις ὑπὸ τοῦ φυσικόν καί οικείου θερμού ἐκ τῶν αντικειμένων παθη~ 20 τικῶν ταῦτα δ’ ἐστὶν ἡ οικεία έκαστου ὕλη. ὅταν γὰρ πεφθῇ, τετελείωταί τε καὶ γέγονεν. καὶ ἡ ἀρχὴ τῆς τελειώσεως ὑπὸ θερμότητος τῆς οικείας συμβαίνει, κἂν διά τινος τῶν ἐκτὸς βοήθειας συν-επιτελεσθῇ, οἷον ἡ τροφή συμπέττεται καὶ διὰ λουτρών καὶ δι’ άλλων τοιούτων ἀλλ’ ἥ γε ἀρχὴ ἡ ἐν 25 αὐτῷ θερμότης ἐστίν, τὸ δὲ τέλος τοΐς μεν η φύσις ἐστίν, φύσις δὲ ἣν λέγομεν ὡς εἶδος καὶ ουσίαν τοΐς δὲ εἰς ὑποκειμένην τινὰ μορφήν το τέλος εστϊ της πέψεως, ὅταν τοιονδὶ γένηται καὶ τοσονδὶ τὸ υγρόν ἣ ὀπτώμενον ἣ ἑψόμενον ἣ ση-πόμενον1 ἢ ἄλλως πως θερμαινόμενον τότε γὰρ 3° χρήσιμόν ἐστι καὶ πεπέφθαι φαμέν, ώσπερ τὸ γλεῦκος καὶ τὰ ἐν τοῖς φύμασιν συνιστάμενα, ὅταν γένηται πύον, καὶ τὸ δάκρυον, ὅταν γένηται λήμη· ομοίως δὲ καὶ τἆλλα.	^
1 πεπαινόμενον (in O glossam) ci. Thurot.
α Notice that Aristotle assimilates chemical change of all
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The effect of heat is concoction, and there are three Concoction, species of concoction, ripening, boiling and roasting . Sand" the effect of cold is inconcoction, whose species are their rawness, scalding and scorching. It must, however, be species* understood that these terms do not properly describe the subject-matter under discussion, nor cover all the phenomena which should be classed together as similar . the terms just mentioned must therefore be interpreted to cover all phenomena which should be classed with them and not only those covered by their normal meaning.®
Let us deal with them in order.
Concoction is maturity, produced from the opposite, Concoction, passive characteristics by a thing's own natural heat, these passive characteristics being the matter proper to the particular thing. For when a thing has been concocted it has become fully mature And the maturing process is initiated by the thing’s own heat, even though external aids may contribute to it. as, for instance, baths and the like may aid digestion, but it is initiated by the body’s own heat. In some cases the end of the process is a thing’s nature, in the sense of its form and essence. In others the end of concoction is the realization of some latent form, as when moisture takes on a certain quality and quantity when cooked or boiled or rottedb or otherwise heated ; for then it is useful for something and we say it has been concocted. Examples are must, the pus that gathers in boils, and tears when they become rhe^m ; and so on.
kinds (for this is, in our terms, what he is trying to explain) to the two easily observable processes of cooking food and ripening frmt: cf, 380 a 16, 381 a 10, b 3 below.
h The sense given by Thurot’s alternative reading,
“ ripened,” is better.
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Συμβαίνει δὲ τοῦτο πάσχειν ἅπασιν, ὅταν κρα-τηθῇ ἡ ὕλη καὶ ἡ ὑγρότης* αὕτη γάρ ἐστιν ἡ ὁρι-35 ζομένη ὑπὸ τῆς ἐν τῇ φύσει θερμότητος. εως γὰρ
380	a ἂν ἐνῇ ἐν αὐτῇ ὁ λόγος, φύσις τοῦτ’ ἐστιν, διὸ
καὶ ὑγιείας σημεῖα τὰ τοιαῦτα, καὶ οὖρα καὶ ὑπο-χωρήσεις καὶ ὅλως τὰ περίττώματα. καὶ λέγεται πεπέφθαι, ὅτι δηλοῖ κρατεῖν τὴν θερμότητα τὴν οἰκείαν τοῦ αορίστου, ανάγκη δὲ τὰ πεττόμενα 5 παχύτερα καὶ θερμότερα εἶναι* τοιοῦτον γὰρ ἀπο-τελεῖ τὸ θερμόν, ευογκότερον καί παχύτερον καὶ ξηρότερον.
Πέψις μὲν οὖν τούτο ἐστίν ἀπεψία δὲ ατέλεια δι’ ἔνδειαν τῆς οἰκείας θερμότητος (ἡ δὲ ένδεια τῆς θερμότητος ψυχρότης ἐστίν) · ἡ δ* ατέλεια εστιν των αντικειμένων παθητικών, ηπερ εστιν ἑκάστῳ φύσει ὕλη.
ίο Πέψις μεν οὖν καὶ ἀπεψία διωρίσθω τοῦτον τὸν τρόπον.
CHAPTER III
ARGUMENT
The species of concoction and mconcoction. Ripening (380 a 11-27), rawness (380 a 27-b 11), boiling (380 b 12—
380	a ll Πέπανσις δ’ ἐστὶν πέψις τις· ἡ γὰρ τῆς ἐν τοῖς περικάρπιος τροφής πέψις πέπανσις λέγεται, επει δ’ ἡ πέψις τελέωσις, τότε ἡ πέπανσις τελέα εστιν ὅταν τὰ ἐν τῷ περικάρπιος σπέρματα δύνηται ἀπο-15 τελεῖν τοιοῦτον έτερον οἷον αυτό· και γαρ επι των άλλων τὸ τέλεον οὕτω λέγομεν. περικαρπίου μεν 300
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Concoction, in fact, is what happens to everything when its constituent moisture is mastered ; for this is the material that is determined by a thing’s natural heat, and as long as the determining proportion holds a thing’s nature is maintained. So urine and excreta and the waste products of the body in general are a sign of health, and we say they have been concocted because they show that its own inherent heat has mastered the indeterminate matter. Things concocted are necessarily denser and hotter, for the effect of heat is to make things compacter, denser and drier.
So much for concoction. Inconcoction is a failure inconcoc-to reach maturity owing to a deficiency m naturaltl0n* heat, and lack of heat is of course cold. This immaturity is one of the opposite passive qualities which are the natural matter of all things.
This completes our description of concoction and inconcoction.
CHAPTER III argument (continued)
381	a 12), scalding (381 a 12-23), roasting (381 a 23-b 13) and its opposite (381 b 13-20).
Ripening is a sort of concoction. For the concoction Ripening, of the nourishing element in fruit is called ripening, and since concoction is maturity, the process of ripening is complete when the seeds in the fruit are capable of producing another fruit of the same kind : for this is what we mean by mature in other cases also. This,
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380 a
οὖν αὕτη πέπανσις, λέγεται δὲ καὶ ἄλλα πολλὰ πέπονα τῶν πεπεμμένων, κατά μὲν τὴν αὐτὴν ἰδέαν, μεταφοραῖς δέ, διὰ τὸ μὴ κεῖσθαι, καθάπερ εἴρηται καὶ πρότερον, ονόματα καθ’ ἑκάστην τε-20 λείωσιν περὶ τὰ οριζόμενα ὑπὸ τῆς φυσικής θερμό-τητος καὶ ψυχρότητος. ἔστιν δὲ ἡ φυμάτων καί φλέγματος καί των τοιούτων πέπανσις ἡ ὑπὸ τοῦ φυσικόν θερμοϋ τοῦ ἐνόντος ύγροΰ πέψις· ἀδύνατον γὰρ ὁρίζειν μὴ κρατούν. ἐκ μεν οὖν τῶν πνευματικών ὑδατώδη, ἐκ δὲ τῶν τοιούτων τὰ γεηρὰ 25 συνἴσταται, καὶ ἐκ λεπτῶν αἰεὶ παχύτερα γίγνεται πεπαινόμενα πάντα, καὶ τὰ μὲν εἰς αὐτὴν1 ἡ φύσις ἄγει κατὰ τοῦτο, τὰ δὲ εκβάλλει.
Πέπανσις μεν οὖν εἴρηται τί ἐστιν, ὠμότης δ’ ἐστὶν τὸ εναντίον* εναντίον δὲ πεπάνσει ἀπε-ψία τῆς ἐν τῷ περικαρπίῳ τροφής· αὕτη δ’ ἐστὶν ἡ αόριστος ὑγρότης, διὸ ἢ πνευματική ἢ ὑδα-30 τώδης ἢ τῶν ἐξ ἀμφοῖν ἐστιν ἡ ὠμότης, ἐπεὶ δ’ ἡ πέπανσις τελέωσις τίς ἐστιν ἡ ὠμότης ἀτέλεια ἔσται, γίγνεται δ’ ἡ ἀτέλεια δι* ἔνδειαν τοῦ φυ-σικοῦ θερμοϋ καί ἀσυμμετρίαν πρὸς τὸ υγρόν τὸ πεπαινόμενον. οὐδὲν δὲ υγρόν αὐτὸ καθ’ αὐτὸ πεπαίνεται ἄνευ ξηροῦ· ὕδωρ γὰρ οὐ παχύνεται 380 b μόνον των υγρών. συμβαίνει δὲ τοῦτο η τῷ το θερμόν ολίγον είναι ἢ τῷ τὸ ὁριζόμενον πολὺς διὸ καὶ λεπτοὶ οἱ χυμοί των ωμών, και ψυχροὶ μάλλον ἢ θερμοί, καί άβρωτοι και ἄποτοι. λέγεται δὲ καὶ ἡ ὠμότης ώσπερ καί ἡ πέπανσις, πολλ^χῶς. ὅθεν δ καὶ οὖρα καὶ υποχωρήσεις και κατάρροι ώμοι λέ-
1 ςαυτην 2Β Ο.Τ. ϊ αυτήν cett. FobeS.
β This sentence breaks the sequence of thought and seems
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then, is what ripening is in the case of fruit, but many other things that have been concocted are said to be ripe ; the process is specifically the same but the term used metaphorically, since, as we remarked earlier, there are no specific names for each type of maturity that occurs when matter is determined by natural heat and cold. In the case of boils and phlegm and the like ripening is the concoction of the moisture in them by their natural heat, for that which does not master material cannot determine it. So when things are ripened, if the material is of an airy nature, the product is watery ; if the material is watery} the product is earthy, and generally what is rare becomes denser. In this process nature assimilates some of the material to itself, and some it rejects
So much for ripening Rawness is its opposite, Rawness which means that it is an inconcoction of the nourishing element in fruit, that is to say, of the undetermined moisture. So rawness is either of an airy or watery nature or a mixture of both : and as ripening is maturity, rawness will be immaturity. Immaturity results from a deficiency of natural heat and its lack of proportion to the moisture that is being npened. (Nothing moist ripens of itself without the admixture of something dry : for water is the only liquid that does not thicken.®) This disproportion occurs either because the amount of heat is small or else because the amount of material being determined is large : hence the juice of raw things is thin, cold rather than hot, and m2fit for food or drink. Rawness too, like ripeness, has many senses. Thus urine and excreta and catarrhs are all called raw, the reason for the
out of place here. For what Aristotle says about water <?/.
383 a 12 and note.
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380 b
γονται διὰ τὸ αὐτὸ αἴτιον* τῷ γὰρ μὴ κεκρατῆσθαι ὑπὸ τῆς θερμότητος μηδὲ συνεστάναι ὠμὰ πάντα προσαγορεύεται. πόρρω δὲ προϊόντων καὶ Κέραμος ὠμὸς καὶ γάλα ὠμὸν καὶ ἄλλα πολλὰ λέγεται, ἐὰν ίο δυνάμενα μεταβάλλειν καὶ συνίστασθαι ὑπὸ θερμότητος ἀπαθῆ ἧ. διὸ τὸ ὕδωρ ἑφθὸν μὲν λέγεται, ώμον δ’ οὔ, ὅτι οὐ παχύνεται.
Πέπανσις μὲν οὖν καὶ ὠμότης εἴρηται τί ἐστιν, καὶ διὰ τί ἐστιν ἑκάτερον αὐτῶν.
Ἕψησις δ’ ἐστὶν τὸ μὲν ὅλον πέψις ὑπὸ θερμότητος ἡγρᾶς τοῦ ἐνυπάρχοντος αορίστου ἐν τῷ 15 ὑγρῷ, λέγεται δὲ τοὔνομα κυρίως μόνον ἐπὶ τῶν ἑψομἐνων. τούτο δ’ ἂν εἴη, ὥσπερ εἴρηται, πνευματώδες ἢ ὑδατῶδες. ἡ δὲ πέψις γίγνεται ἀπὸ τοῦ ἐν τῷ ὑγρῷ πυρὸς * τὸ γὰρ ἐπὶ τῶν τηγάνων ὀπτᾶται (ὑπὸ γὰρ τοῦ ἔξωθεν θερμοῦ πάσχει, ἐν ῴ δ’ ἐστὶν ὑγρῷ, ποιεῖ ἐκεῖνο μᾶλλον ξηρόν, εἰς 20 αὐτὸ ἀναλαμβάνον), τὸ δ’ ἑψόμενον τουναντίον ποιεῖ (ἐκκρίνεται γὰρ ἐξ αὐτοῦ τὸ υγρόν υπό τῆς ἐν τῷ ἔξω ὑγρῷ θερμασίας)· διὸ ξηρότερα τὰ ἑφθὰ τῶν οπτών· οὐ γὰρ άνασπα εἰς ἑαυτὰ τὸ ὑγρὸν τὰ ἑψόμενα· κρατεῖ γὰρ ἡ ἔξωθεν θερμότης τῆς ἐντός· εἰ δ’ ἐκράτει ἡ ἐντός, εἷλκεν ἂν εἰς iαυτήν.
25 ’Ἐστιν δ’ οὐ πᾶν σώμα 4φητόν% ουτ€ γὰρ ἐν ῴ μηδέν ἐστιν υγρόν, οἷον ἐν λίθοις, οὔτ’ ἐν οἷς ἔνεστι μέν, ἀλλ’ ἀδύνατον κρατηθῆναι διὰ πυκνότητα, οἷον ἐν τοῖς ξύλοις* ἀλλ’ ὅσα τῶν σωμάτων ἔχει υγρότητα παθητικήν υπό τής ἐν τῷ ὑγρῷ πυρώσεως. λέγεται δὲ καὶ χρυσός ἐφεσθαι καὶ ξύλον και άλλα
α 380 a 29.
& ί.ι. the water in which the thing is boiled.
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term being applied to them being the same in each case, namely, that the material has not been mastered by the heat or acquired consistency. And if we go farther, brick and milk and many other things also are called raw if they have remained unaffected by heat, though they normally change and acquire consistency when subjected to it. That is why we speak of water being boiled, but not raw, because it does not thicken.
This completes our description of ripening and rawness and of their several causes.
Boiling, as a general term, is concoction by moist Boiling, heat of the undetermined material present in the moisture of a thing, but the term is properly applicable only to things cooked by boiling. This material, as we have said,® is either of an airy or watery nature The concoction arises from the fire in the moisture.6 For what is cooked in a pan is roasted, being acted upon by the external heat, and in turn acting upon the moisture which contains it, by drying it up and absorbing it into itself: what is boiled, on the other hand, produces the opposite effect, its moisture being drawn out of it by the heat of the moisture surrounding it. This is why boiled food is drier than roast: for things boiled do not draw moisture into themselves, because the external heat is stronger than their own internal heat—if their internal heat were the stronger they would draw it in.
Not every body can be boiled. Bodies which contain no moisture, like stones, cannot, nor can bodies which contain moisture but which are too solid for it to be mastered, like wood. Bodies which can are those which contain moisture which 'is subject to action by the heat in moisture outside them. Of course, gold and wood and many other things are
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commonly said to be boiled, but it is not the same kind of process, and is only so called metaphorically as there are no separate words to mark the difference.
We also speak of liquids like milk and must being boiled, when the flavour of the liquid undergoes some form of change when heated by the fire surrounding it externally, which thus has an effect on it somewhat similar to boiling as we have defined it. (The end for which things are boiled or concocted is not the same in all cases; in some it is for eating, in others for drinking, in others, again, for some other purpose, as, for instance, we speak of drugs being boiled.) a Everything, then, can be boiled which can become denser and smaller and heavier, or of which part can so behave while the remainder behaves in the opposite way, in which case the parts divide, and part thickens, part grows thinner, as milk divides into whey and curds. Olive oil, because it cannot be affected in any of these ways, will not boil by itself. This, then, is what is called concoction by boiling : and it makes no difference whether it takes place in an artificial or a natural vessel, for the cause is the same in all cases.
Scalding b is the species of inconcoction opposite Scalding, to boiling : and the opposite to boiling, and so the primary sense of scalding, will be an inconcoction of the undetermined matter due to a lack of heat in the surrounding liquid. (It has already been stated 0 that lack of heat means presence of cold.) This is caused by aqpther kind of motion, which takes place when the concocting heat is driven out, the lack of heat being due to the amount of cold either m the surrounding liquid or in the thing to be boiled : for
6 379 a 19.
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τῷ ὑγρῷ θερμότητα πλείω μὲν εἶναι ἢ ὥστε μὴ 20 κινῆσαι, ἐλάττω δὲ ἣ ὥστε ὁμαλῦναι καὶ συμπέψαι. διὸ σκληρότερα μὲν τὰ μεμωλυσμένα γίγνεται τῶν ἑφθῶν, τὰ δ’ ὑγρὰ διωρισμένα μᾶλλον.
Ἕψησις μὲν οὖν καὶ μόλυνσις είρηταΰ, καὶ τί ἐστιν καί διὰ τί ἐστιν.
Ὄπτησις δ’ ἐστὶν πέψις ὑπὸ θερμότητος ξηρᾶς καὶ άλλοτρίας. διὰ τοῦτο κἂν ἕψων τις ποιῇ μετα-25 βάλλειν καὶ πέττεσθαι, μὴ ὑπὸ τῆς τοῦ υγρόν θερμό-τητος ἀλλ’ ὑπὸ τῆς τοῦ πυρὸς, ὅταν τελεσθῇ, ὀπτὸν γίγνεται καὶ οὐχ ἑφθόν, καὶ τῇ ὑπερβολῇ προσκε-καῦσθαι λέγεται* ὑπὸ ξηρᾶς δὲ θερμότητος γίγνεται ὅταν ξηρότερον γίγνηται ἐπιτελεσθέν. διὸ καὶ τὰ 80 ἐκτὸς ξηρότερα τῶν ἐντός· τὰ δ’ ἑφθὰ τουναντίον. καὶ ἔργον ἐπὶ τῶν χειροκμήτων το ὀπτῆσαι μεῖζον ἣ ἑψῆσαι· χαλεπὸν γὰρ τὰ ἐκτὸς καὶ τὰ ἐντὸς ὁμαλῶς θερμαίνειν. ἀεὶ γὰρ τὰ εγγύτερον τον πυρὸς 381 b ξηραίνεται θάττον, ώστε και μάλλον. συνιόντων οὖν τῶν ἔξω πόρων ον δύναται ἐκκρίνεσθαι τὸ ἐνυπάρχον υγρόν, ἀλλ’ ἐγκατακλείεται, ὅταν οι πόροι μύσωσιν. ὄπτησις μὲν οὖν καὶ ἕψησις γί-γνονται μεν τέχνη, ἔστιν δ’, ώσπερ λέγομεν, τὰ δ εἴδη καθόλου ταντα καί φύσει· ὅμοια γὰρ τὰ γιγνό-μενα πάθη, ἀλλ* ανώνυμα* μιμείται γὰρ ἡ τέχνη την φύσιν, ἐπεὶ καὶ ἡ τῆς τροφής ἐν τῷ σώματι πέψις ὁμοία ἑψήσει ἐστίν καὶ γὰρ ἐν ὑγρῷ καὶ
α So we speak of burning porridge, which we δοίί. b Aristotle’s habit of explaining natural processes in terms of artificial comes out very clearly in this passage : c/. ch. 2, note α on p. 298, and 379 b 14, 380 a 16, 381 a 10.
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in these circumstances the heat in the liquid is too great to cause no change at all but too small to produce uniform concoction So things scalded are harder than things boiled and the moisture in them more discrete.
This completes our account of boiling and scalding, their nature and causes.
Roasting is concoction by extrinsic dry heat. So, Boasting, even if you cause a thing to change and be concocted by boiling it, yet if the change is due to the heat of the fire and not to the heat in the liquid, when the process is complete the thing is roasted and not boiled, while if it is overdone we say it is burnta : but the cause is dry heat if at the end the thing is drier This is why the outside is drier than the inside of things that have been roasted, while the opposite is true of things that have been boiled And when done artificially, roasting is more difficult than boiling, as it is difficult to heat both outside and inside evenly; for the parts nearer the fire dry faster and so more thoroughly. When, therefore, the outer pores contract, the moisture contained in the thing cannot escape, but is trapped inside when the pores shut. Roasting and boiling are of course artificial processes, but, as we have said, m nature too there are processes specifically the same ; for the phenomena are similar though we have no terms for them For human operations imitate natural.6 So the digestion 0 of food in the body is similar to boiling, for it takes
c I have translated πἐόψ by the narrower term “ digestion ” here, rather than the wider term “ concoction ” used to translate it elsewhere, as Aristotle is m fact talking of digestion. But the fact that he uses the same word for both shows that he thinks that digestion is to be explained as a form of cooking.
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θερμῷ ὑπὸ τῆς τοῦ σώματος θερμότητος γίγνεται. καὶ ἀπεψίαι ἔνιαι ὅμοιαι τῇ μολύνσει καὶ ζῷον ίο οὐκ ἐγγίγνεται ἐν τῇ πέψει, ὥσπερ τινες φασιν, ἀλλ* ἐν τῇ ἀποκρἴσει σηπομένῃ ἐν τῇ κάτω κοιλία, εἶτ* ἐπανέρχεται ἄνω· πέττεται μὲν γὰρ ἐν τῇ ἄνω κοιλία, σήπεται δ’ ἐν τῇ κάτω τὸ ἀποκριθέν ἣν δ’ αἰτίαν, εἴρηται ἐν ἑτέροις.
Ἠ μὲν οὖν μόλυνσις τῇ ἑψήσει ἐναντίον τῇ δὲ 15 ὡς ὀπτήσει λεγομένῃ πέψει ἕστι μέν τι ἀντικείμενον ὁμοίως, ἀνωνυμώτερον δέ. εἴη δ’ ἂν οἶον εἰ γένοιτο στάτευσις ἀλλὰ μὴ ὄπτησις δι’ ἕνδειαν θερμότητος, ἣ συμβαίη ἂν ἣ δι’ ὀλιγότητα τοῦ ἔξω πυρὸς ἢ διὰ πλῆθος τοῦ ἐν τῷ ὀπτωμένῳ ὕδατος* τότε γὰρ πλείων μέν ἐστιν ἢ ὥστε μὴ κινῆσαι, ἐλάττων δὲ 20 ἣ ὥστε πέφται.
Τί μὲν οὖν ἐστι πέψις καὶ ἀπεψία, καὶ πέπανσις καὶ ὠμότης, καὶ ἕψησις καὶ ὄπτησις καὶ τἀναντία τούτοις, εἴρηται.
° The reference is uncertain.
CHAPTER IV
ARGUMENT
The passive factors, moist and dry (i.e. i?i practice water and earth as the elements m which these qualities predominate), are necessary constituents of all physical bodfes, whose characteristics vary according to the predominance of one στ the
38ib 23 Τῶν δὲ παθητικῶν, τοῦ υγρόν καὶ τοῦ ξηροῦ, λεκτέον τὰ εἴδη.
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place under the influence of the heat of the body in a hot and moist medium. And some forms of indigestion are like scalding. And it is not true that worms are generated in the process of digestion as some say; they are generated in the excrement which decays m the lower belly, and subsequently make their way upwards. For digestion takes place in the upper belly and the excrement decays in the lower. The reason for this we have explained elsewhere.®
Now scalding is the opposite to boiling, and there The is a process similarly opposed to the form of con- casting/0 coctxon we have called roasting, but it is less easy to find a term for it. It is the sort of thing you will find happening when a thing gets scorched and not properly roasted, as a result of lack of heat caused either through a deficiency of the external fiie or an undue amount of water in the thing to be roasted : for then the amount of heat is too great to give rise to no change but too small to concoct properly.
So much for concoction and inconcoction, for ripeness and rawness, and for boiling and roasting and their opposites.
CHAPTER IV
argument (continued)
other (381 b 23—382 a 8). So hardness and softness are the primary qualities, anything whose surface does not yield being hard, anything whose surface does yield being soft (382 a 8-21).
We must now describe the forms taken by the passive factors, moist and dry.
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381	b
Εἰσὶν δ’ αἱ μὲν ἀρχαὶ τῶν σωμάτων αἱ παθητικαὶ 25 υγρόν καὶ ξηρόν, τὰ δ’ άλλα μεικτά μὲν ἐκ τούτων, όποτερου δὲ μάλλον, τούτου μάλλον την φύσιν ἐστίν, οἷον τὰ μὲν ξηροῦ μάλλον τὰ δ’ ὑγροῦ. πάντα δέ τὰ μὲν ἐντελεχείᾳ ἔπται, τὰ δ’ ἐν τῷ ἀντικειμένῳ ἔχει δ’ οὕτως τῆξις πρὸς τὸ τηκτόν. επει ο εστιν το μεν υγρόν ευοριστον, το οε ξηρόν 30 δυσόριστον, δμοιόν τι τῷ ὅψῳ καὶ τοῖς ἡδύσμασι πρὸς ἄλληλα πάσχουσι· τὸ γὰρ υγρόν τω ξηρῷ αίτιον τοῦ ὁρίζεσθαι, καὶ ἑκάτερον ἑκατέρῳ οἷον
382	a κόλλα γίγνεται, ώσπερ καί Ἐμπεδοκλῆς ἐποίησεν
ἐν τοῖς φυσικοῖς “ ἄλφιτον ὕδατι κολλήσας.” καὶ διὰ τοῦτο ἐξ ἀμφοῖν ἐστιν τὸ ὡρισμένον σῶμα. λέγεται δὲ τῶν στοιχείων ἰδιαίτατα ξηροῦ μὲν γῆ, ὑγροῦ δὲ ὕδωρ. διὰ τοῦτο άπαντά τε τὰ ὡρισμένα 5 σώματα ἐνταῦθα οὐκ ἄνευ γῆς καὶ ὕδατος (ὁπο-τέρου δὲ πλέον, κατά τὴν δύναμιν τούτου έκαστον φαίνεται)* καί εν γη καί εν ὕδατι ζῷα μόνον εστιν, ἐν ἀέρι δὲ καὶ πυρὶ οὐκ εστιν, ὅτι τῶν σωμάτων ὕλη ταῦτα, τῶν δὲ σωματικών παθημάτων ταῦτα πρώτα ανάγκη ύπάρχειν τω ώρισμενω, σκληρότητα 10 ἢ μαλακότητα* ανάγκη γὰρ τὸ ἐξ ὑγροῦ καὶ ξηρόν η σκληρόν εἶναι ἣ μαλακόν, ἔστι δὲ σκληρόν μεν το μη ὑπεῖκον εἰς αὐτὸ κατὰ τὸ ἐπίπεδον, μαλακόν δὲ τὸ ὑπεῖκον τῷ μη άντιπεριίστασθαι* τὸ γὰρ ὕδωρ οὐ μαλακόν* ου γὰρ ὑπείκει τῇ θλίψει τὸ επίπεδον
α Of. De Gen. et Corr. ii. 2, 329 b 30-32 *and Joachim, ad loc.	6 Diels 31 Β 34.
e De Gen. et Corr. ii. 3, 331 a 3-6, says that air is characteristically moist (υγρόν), ■water characteristically cold .· yet De Gm. et Corr. u. 8,334 b 34, implies that water is character-312
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The passive elements of physical bodies are moist and dry and all bodies aie compounds of them, the nature of the body varying according as to which predominates, dry doing so in some cases, moist in others. And all will exist either actually or in the opposite-sense, potentially: this, for example, is the relationship borne by the process of melting to the capacity for being melted. The moist is unresistant, the dry resistant,® and their‘mutual relationship is therefore something like that of a dish and its seasoning : for the moist causes the dry to take shape, and each serves as a kind of glue to the other, as Empedocles says, in his poem On Nature, “ gluing meal together with water ” b So the body formed is a compound of both. And of the four elements earth is regarded as having the most specific characteristics of dry, water of moist.0 It is for this reason that all definite physical bodies in our world require earth and water for their composition (and each body manifests the properties of the one which predominates in it), and that animals exist only on land and in water, which are the matter from which their bodies are compounded, but not in air or fire. Of the qualities of body hardness or softness are those which must primarily belong to a determinate thing, for anything compounded of moist and dry must be either hard or soft. Hard is anything whose surface does not yield inwards, soft is anything whose surface yields but not by displacement; for water is not soft, and its surface does not yield downwards to pressure, but
istically moist, and this is certainly the doctrine of the Meteorologica as a whole. Perhaps too much stress should not be laid on what Aristotle says in De Gen et Oorr 331 a 3-6 when he is speaking from a particular point of view. cf. Joachim, ad loc., and above, Introduction, pp. xix-xx.
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εἰς βάθος, ἀλλ’ ἀντιπεριίσταται. ἁπλῶς μὲν οὐν 15 σκληρόν ἣ μαλακόν το ἁπλῶς τοιοῦτον, πρὸς έτερον δὲ τὸ πρὸς ἐκεῖνο τοιοῦτον πρὸς μὲν οὖν ἄλληλα αόριστα ἐστιν τῷ μᾶλλον καὶ ἧττον* ἐπεὶ δὲ πρὸς την αϊσθησιν πάντα κρίνομεν τα αισθητά, δῆλον ὅτι καὶ τὸ σκληρόν και τὸ μαλακόν ἁπλῶς πρὸς την άφην ὡρίκαμεν, ὡς μεσότητι χρώμενοι 20 τῇ ἁφῇ* διὸ τὸ μεν ύπερβάλλον αυτήν σκληρόν, τὸ δ’ ἐλλεῖπον μαλακόν εϊναί φαμεν.
α Cy. Book Ι. ch. 12, note 6 on ρ 82. b C/. De Anima n. 11, 423 b 27 ff.
CHAPTER V
ARGUMENT
self-contained body mmt be hard or soft : whatever is hard or soft is a solid, so we must dneuss solidification. jf/fis α/ao we shall find to be due to the two active properties,
382 a 22	’Ανάγκη δὲ σκληρόν η μαλακόν εἶναι τὸ ὡρισ-
μένον σώμα οίκείω ὅρῳ (ἢ γὰρ ὑπείκει ἣ μή)· ἔτι πεπηγὸς εἶναι (τούτῳ γὰρ ὁρίζεται)* ὥστ’ ἐπεὶ πᾶν 25 μὲν τὸ ὡρισμένον καὶ συνεστὸς ἢ μαλακόν η σκληρόν, ταῦτα δὲ πήξει ἐστίν, ἅπαντ’ ἂν εἴη τὰ σώματα τὰ σύνθετα και ώρισμένα ου κ ἄνευ πήξεως· πήξεως οὖν πέρι ρητεον.
Ἐστιν δὴ τὰ αἴτια τὰ παρὰ τὴν ὕλην δύο, το τε ποιούν καί το πάθος (τὸ μὲν οὖν ποιούν ως ὅθεν ἡ 30 κίνησις, τὸ δὲ πάθος ὡς εἶδος)· ὥστε καὶ πήξεως καί διαχύσεως, καὶ τοῦ ξηραίνεσθαι και του ὑγραίνεσθαι. ποιεῖ δὲ τὸ ποιούν δυσὶ δυνάμεσι, 314
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is merely displaced.*1 Things which possess these characteristics without qualification are hard and soft absolutely ; things which possess them m relation to something else are hard and soft relatively Degrees of hardness and softness are indefinable with relation to each other ; but since we judge all sensible qualities by sensation, it is clear that both hard and soft-are defined absolutely with reference to touch, which we use as a mean saying that what exceeds it is hard and what falls short of it is soft b
CHAPTER V argument (continued)
heat and cold (382 a 22-1» 1). Drying is a form of solidification and is due to heat or cold (382 b 1-27).
A body defined by its own limit must be either hard Sohdifioa or soft, for it either yields or does not. Further, ittl0n must be solid; for this gives it its definite limits. So, since every definite and formed body is either soft or hard, and softness and hardness aie the result of solidification, no composite and definite thing can exist without solidification. We must therefore discuss solidification.
Now there are two causes besides matter, the efficient an4 the qualitative, the efficient being the source of movement or change, the qualitative being the formal element. This will apply to solidification and dispersal and to drying and moistening. The efficient cause acts through two properties and the
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καὶ πάσχει παθήμασιν δυσίν, ὥσπερ εἵρηται* ποιεί μὲν θερμῷ καὶ ψυχρῷ, τὸ δὲ πάθος ἣ απουσία ἣ 382 b παρουσία θερμοῦ ἣ ψυχροῦ.
Ἐπεὶ δὲ τὸ πήγνυσθαι ξηραίνεσθαί πώς ἐστιν, περὶ τούτου εἴπωμεν πρώτον,1 τὸ δὴ2 πασχον ἣ υγρόν ἣ ξηρὸν ἣ ἐκ τούτων. τιθέμεθα 8ε ὑγροῦ σώμα ὕδωρ, ξηροῦ δὲ γῆν* ταῦτα γὰρ τῶν υγρών 5 καὶ τῶν ξηρῶν παθητικά. διὸ καὶ τὸ ψυχρόν τῶν παθητικών μάλλον ἐν τούτοις γάρ ἐστιν καὶ γὰρ ἡ γῆ καὶ τὸ ὕδωρ ψυχρὰ ὑπόκειται. ποιητικόν δὲ τὸ ψυχρόν ὡς ψθαρτικόν ἢ ὡς κατὰ συμβεβηκός, καθάπερ εἴρηται πρότερον* ενίοτε γὰρ και κάειν λέγεται καὶ θερμαίνειν τὸ ψυχρόν, οὐχ ὡς τὸ θερμὸν, ίο ἀλλὰ τῷ συνάγειν ἣ ἀντιπεριιστάναι τὸ θερμὸν, ξηραίνεται δὲ ὅσα ἐστὶν ὕδωρ καὶ ὕδατος εἴδη, ἣ ἔχει ὕδωρ εἴτ’ ἐπακτὸν εἴτε συμφυές (λέγω δὲ ἐπακτὸν μὲν οἷον ἐν ἐρίῳ, σύμφυτον δ’ οἷον ἐν γάλακτι). ὕδατος δ’ εἴδη τὰ τοιάδε, οἶνος, οὖρον, ὀρὸς, καὶ ὅλως ὅσα μηδεμίαν ἢ βραχεῖαν εχει 15 ύπόστασιν, μὴ διὰ γλισχρότητα · ἐνίοις γὰρ αίτιον του μη ὑφίστασθαι μηδὲν ἡ γλισχρότης, ὥσπερ ἐλαίῳ ἢ πίττῃ ξηραίνεται δὲ πάντα η θερμαινό-μενα ἢ ψυχόμενα, ἀμφότερα δὲ θερμῷ, και ὑπο τῆς ἐντὸς θερμότητος ἢ τῆς ἔξω· καὶ γὰρ τὰ τη ψύξει ξηραινόμενα, ὥσπερ ἱμάτιον, ἐὰν ἧ κεχωρι-20 σ μόνον αὐτὸ καθ’ αὐτὸ τὸ υγρόν, ὑπο τοῦ εντός θερμού συνεξατμίζοντος τὸ υγρόν ξηραίνεται, αν ολίγον η τὸ ὑγρὸν, ἐξιούσης τῆς θερμρτητος υπό του περιεστῶτος ψυχρόν.
1 ἐπει . . . πρώτον post νγραΐνςσθαι a 30 transponit Ο.Τ.
* δἐ Ο.Τ.
· Ch. 1, 378 b 21.
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thing acted on is affected in virtue of two properties as has been explaineda · the two properties by which action takes place are heat and cold, and the qualitative effect is produced either by the absence or presence of heat and cold.
Since solidification is a form of drying, let us deal Drying, with drying first. The thing acted on is either moist or dry or a mixture of both. Water we regard as a largely moist substance, earth as largely dry : for among substances that can be moist or dry these are passive. And so cold is more on the side of the passive qualities, since it is contained in water and earth, both of which we assume to be cold. But cold is an active property either because it disrupts or incidentally, as explained before b; for sometimes cold is said both to barn and heat, not in the way that heat does, but by concentrating and compressing heatc Water and all kinds of watery liquids are affected by drying, as well as all things containing water either extraneous or natural (by extraneous I mean like the water in wool, by natural like the water in milk). The watery liquids are, for example, wine, urine, whey, and generally those which have either no sediment or very little, and yet are not viscous ; for some liquids have little sediment because they are viscous, like olive oil and pitch. Things are dried either by being heated or by being cooled, heat internal or external being the active cause in either case. For even things which are dried by cooling, like wet clothes, and in which the water has a separate existence, are dried by their internal heat which, when driven out by the surrounding cold, evaporates the moisture if the amount of it is small.
e Cf, Book I. ch. 12, note 6 on ρ 82.
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Ξηραίνεται μὲν οὖν, ὥσπερ εἴρηται, ἅπαντα ἣ θερμαινόμενα ἢ ψυχόμενα, καὶ πάντα θερμῷ, ἣ τῷ 25 ἐντὸς ἢ τῷ ἐκτὸς συνεξατμίζοντι τὸ υγρόν (λόγω έκτος μεν ώσπερ τα εψομενα, εντός οε όταν ἀφαιρεθέντος ὑφ’ ἧς ἔχει θερμότητος ἀναλωθῇ ἀπο-πνεούσης).
Περὶ μὲν οὖν τοῦ ξηραίνεσθαι εἴρηται.
CHAPTER VI
ARGUMENT
Liquefaction and solidification. Liquefaction is the result either of condensation or of melting ·	«τε formed either
(1) /του? watery liquids or (2) /Hmi water απά earth by the action of heat or of cold; they are liquefied again by the action
382 b 28 Τὸ δ’ ὑγραίνεσθαί ἐστιν εν μὲν τὸ ὕδωρ γίγνεσθαι συνιστάμενον, εν δὲ τὸ τήκεσθαι τὸ πεπηγός. τού-30 των δὲ συνἴσταται μεν ψυχόμενου τό πνεύμα* περί δὲ τήξεως ἅμα καὶ περί πήξεως ἔσται δῆλον, πήγνυται δὲ ὅσα πήγνυται ἣ ὕδατος ὄντα ἣ γῆς καὶ ὕδατος, καὶ ταῦτα ἢ θερμῷ ξηρῷ ἢ ψυχρῷ.
3S3 α διὸ καὶ λύεται τοῖς ἐναντίοις, ὅσα λύεται τῶν ὑπὸ θερμού παγέντων ἢ ὑπὸ ψυχρού■ τὰ μεν γὰρ ὑπὸ ξηρού θερμού παγέντα ὑπὸ ὕδατος λύεται, ὅ ἐστιν υγρόν ψυχρόν, τὰ δὲ ὑπὸ ψυχρόν παγέντα ὑπὸ πυρὀς λύεται, ὅ ἐστιν θερμόν. πήγνυσθαι δ’*ἔνια δόξειεν
α “ Aristotle does not distinguish in this or the next chapter between solution (λὑπτ0αι) and melting (τῆἐπ): they are treated indifferently as the correlate of πῆ ἐπ ” (O.T.). An exception is 383 b 7, 12, when a distinction is assumed (see 318
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Drying, then, as we have said, is always due to heat or cold, heat internal or external always being the active cause and evaporating the moisture. By external heat I mean, for example, what happens in boiling, by internal what happens when the moisture is removed and consumed by the action of the thing’s own heat as it leaves it.
So much for drying.
CHAPTER VI argument (continued)
of the opposite of these two properties to that which caused solidification (382 b 28—383 a 6). (1) Watery liquids (383 a 6-13).	(2) Compounds of earth and water, (a; in which
earth predominates (383 a 13-b 17).
Liquefaction takes two forms : the one is condensa- Liquefac-tion into water, the other the melting of a solid. Of these, condensation takes place when air is cooled, tion due while melting will be explained at the same time iSld.^ °r as solidification. Everything that solidifies is (1) a watery liquid or (2) a compound of water and earth, and the cause is either dry heat or cold. So of things which solidify owing to hot or cold, those that dissolve a are dissolved by the opposite property: for those that solidify owing to dry heat are dissolved by water, that is, by moist cold, while those that solidify owing to cold are dissolved by fixe, that is, by heat. (Some things would appear indeed to be
note c on ρ 323). In chs. 8 and 9, again, solution and melting are not clearly distinguished : cf ch. 8, note α on p. 343.
319
ARISTOTLE
383 a
5
10
15
20
25
ἂν ὑπὸ ὕδατος, ὡς τὸ μέλι τὸ ἑφθόν πήγνυται δὲ οὐχ ὑπὸ τοῦ ὕδατος, ἀλλ’ ὑπὸ τοῦ ἐν αὐτῷ ψυχρόν
"Οσα μὲν οὖν ἐστιν ὕδατος, οὐ πήγνυται ὑπὸ πυρὸς* λύεται γὰρ ὑπὸ πυρός, τὸ δὲ αὐτὸ·τῷ αὐτῷ κατὰ ταὐτὸ οὐκ ἔσται αίτιον τοῦ ἐναντίου. ἔτι τῷ ἀπιέναι τὸ θερμόν πήγνυται, ὥστε δῆλον ὅτι τῷ εἰσιέναι λυθήσεται· ὥστε ποιοῦντος τοῦ ψυχροῦ πήγνυται. διὸ καὶ οὐ παχύνεται τὰ τοιαῦτα πηγνύ-μένα* ἡ γὰρ πάχυνσις υγρόν μεν ἀπιόντος γίγνεται, τοῦ ξηροῦ δὲ συνισταμενού · ὕδωρ δὲ τῶν υγρών ον παχύνεται μόνον.1
'Όσα δὲ κοινά γῆς καὶ ὕδατος, καὶ ὑπὸ πυρὸς
πήγνυται καὶ ὑπὸ ψυχροῦ, παχύνεται δὲ ὑπ’ ἀμφοῖν ν ##	\ e \ ϊ V /	ν	c ν\\
εστι μεν ως τον αυτόν τροπον, εστι ο ως αΛΛως,
ὑπὸ μὲν θερμού τὸ υγρόν ἐξάγοντος (ἐξατμίζοντος
γὰρ τοῦ ὑγροῦ παχύνεται τὸ ξηρὸν καὶ συνίσταται),
ὑπὸ δὲ ψυχρόν τὸ θερμόν ἐκθλίβοντος, μεθ’ οὖ τὸ
υγρόν συναπέρχεται συνεξατμίζον. ὅσα μὲν οὖν
μαλακα ἀλλὰ μὴ ὑγρά, οὐ παχύνεται ἀλλὰ πήγνυται
ἐξιόντος τοῦ νγροΰ, οἷον ὁ ὀπτώμενος κέραμος·
ὅσα δὲ ὑγρὰ τῶν μεικτών, καὶ παχύνεται, οἷον γάλα.
πολλά δὲ καὶ υγραίνεται πρώτον, ὅσα ἢ παχέα ἢ
σκληρά υπό ψυχρόν προϋπηρχεν ὄντα, ώσπερ καί
6 κέραμος τὸ πρώτον ὀπτώμενος ἀτμίζει καὶ μα-
λακώτερος γίγνεται* διὸ καὶ διαστρέφεται ἐν ταῖς
καμίνοις.
1 υδα>ρ . . . μόνον alio quo traiciendum censet Thurot.
α These words seem to be a parenthesis. Contrast ch. 8, 385 biff, and c/.	v. 22, 354 a 6.
6 If any sense is to be made of this sentence, ὑδωρ must be taken (as by the O.T.) as =τά vharos. Aristotle is distinguish-320
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solidified by water, for instance, boiled honey : but in fact it is not the water but the cold m the water which causes it to solidify.) a
(1)	Watery liquids, then, are not solidified by fire,(i) Watery for they are dissolved by fire, and the same causeluiuids* operating on the same substance in the same way cannot produce opposite effects. Besides, it is decrease of heat that solidifies them, and so, clearly, increase of heat will liquefy them; it follows, therefore,
that cold is what causes solidification This is why watery liquids when they solidify do not increase in density, for increase in density takes place when the moisture in a thing evaporates and its dry constituents are packed closer, and only watery fluids do not increase in density.6
(2)	Compounds of earth and water are solidified (2) Com-both by fire and by cold, and are also increased m ea^and density by both, their mode of operation being m water: some respects the same, in others different. Heat draws out the moisture, and when the moisture evaporates the dry constituents increase in density
and pack closer; cold expels the heat and the moisture evaporates and passes off with it. So things that are soft but not moist do not increase m density when moisture leaves them but solidify, like clay when baked : but compounds that are moist, like milk, do increase in density. And bodies which have been made dense or hard by cold often become moist at first when heated, like clay again, which when baked steamy at first and becomes softer (which is why it sometimes becomes distorted in the kiln).
ing between solidification and thickening or increase in density, and says that watery liquids are liable to the fiist but not to the second.
M
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"Οσα μὲν οὖν ὑπὸ ψυχροῦ πήγνυται τῶν κοινών γῆς καὶ ὕδατος, πλέον δὲ ἐχόντων γῆς, τὰ μὲν τῷ τὸ θερμόν ἐξεληλυθέναι πηγνύμενα, ταῦτα τήκεται θερμῷ εἰσιόντος πάλιν του θερμού, οἷον ὁ πηλός 30 ὅταν παγῇ* ὅσα δὲ διὰ ψύξιν, καὶ τοῦ θερμού συν-εξατμίσαντος ἅπαντος, ταῦτα δὲ ἄλυτα μὴ ὑπερ-βαλλούσῃ θερμότητι, ἀλλὰ μαλάττεται, οἷον σίδηρος καὶ κέρας, τήκεται δὲ καὶ ὁ εἰργασμένος σίδηρος, ὥστε υγρός γίγνεσθαι και πάλιν πήγνυσθαι. καὶ τὰ στομώματα ποιοῦσιν όντως· ὑφίσταται γὰρ καὶ 383 b άποκαθαίρεται κάτω ἡ σκωρία· ὅταν δὲ πολλάκις πάθη καὶ καθαρός γένηται, τούτο στόμωμα γί-γνεται. οὐ ποιοῦσι δὲ πολλάκις αὐτὸ διὰ τὸ ἀπου-σίαν γίγνεσθαι πολλὴν καὶ τὸν σταθμόν ἐλάττω άπο καθ αιρόμενου.	ἔστιν δ’ ἀμείνων σίδηρος ο
β ἐλάττω ἔχων άποκάθαρσιν. τήκεται δὲ καὶ ὁ λίθος ὁ πυρίμαχος ώστε στάζειν καὶ ρεῖν* τὸ δὲ πηγνύ-μενον ὅταν ρνή, πάλιν γίγνεται σκληρόν. καὶ αἱ μύλαι τήκονται ὥστε ρεῖν τὸ δὲ ῄέον πηγνύμενον τὸ μεν χρώμα μέλαν, ὅμοιον δὲ γίγνεται τη τιτάνῳ. τήκεται δὲ καὶ ὁ 7τηλὸς καὶ ἡ γῆ.1 ίο Ὅσα δ’ ὑπὸ ξηροῦ θερμού πήγνυται, τὰ μὲν ἄλυτα, τὰ δὲ λυτά ὑγρῷ. κέραμος μεν οὖν και λίθων ἐνίων γένη, ὅσοι ὑπὸ πυρὸς τῆς γῆς συγκαν-θείσης γίγνονται, οἷον οἱ μυλίαι, άλυτα, νίτρον 8ὲ καὶ ἅλες λυτὰ ὑγρῷ, οὐ π αντί δὲ ἀλλὰ ψυχρῷ· διὸ
1 τήκεται ... γη del. Thurot Ο.Τ.
e See Note on Ancient Iron Making at the end of this chapter.
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Now, of the compounds of earth and water in which (a) in which earth predominates and which are solidified by cold, lormnates * those that solidify because the heat has left them melt when the heat returns to them again, like frozen mud ; but those that solidify because of cold and the evaporation of all their heat are indissoluble save by excessive heat, but can be softened, like iron and horn. Wrought iron indeed will melt and grow soft, and then solidify again And this is the way in which steel is made.® For the dross sinks to the bottom and is removed from below, and by repeated subjection to this treatment the metal is purified and steel produced. They do not repeat the process often, however, because of the great wastage and loss of weight in the iron that is purified But the better the quality of the iron the smaller the amount of impurity. Pyrimachus stone will also melt and form drops and become fluid *. when it solidifies after having been fluid it regains its former hardness. Millstones 6 too melt and become fluid: and when they solidify again afterwards they are black in colour but like lime in texture. [Mud and earth also melt.]
Things solidified by dry heat are some of them altogether insoluble, some of them soluble by liquid. Earthenware and some kinds of stone which are made of earth calcined by fire, like millstones, are insoluble 6: but soda d and salt are soluble in liquid, not in all liquid but only in cold. So they melt in water
6 Millstones were often made of various kinds of lava.
e There is fto prima facie contradiction between this and 1 7 above. Millstones can be melted by fire but aie insoluble in water. Yet the μυλίαι of 383 b 12, having been solidified by heat (383 b 10), can hardly be the same as the μιίλαι of 383 b 7 which have solidified by cold (383 a 26).
d νίτρον=sodium carbonate.
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ὕδατι καὶ ὅσα ὕδατος εἴδη τήκεται, ἐλαίῳ δ’ οὐ 15 τήκεται* τῷ γὰρ ξηρῷ θερμῷ ἐναντίον ψυχρὸν υγρόν. εἰ οὖν ἔπηξεν θάτερον, θάτερον λύσει· οὕτω γὰρ τἀναντία ἔσται αἴτια τῶν Εναντίων.
NOTE ON ANCIENT IRON MAKING °
383 α 32-β 5
In order to understand this passage, an mteiesting and apparently neglected one in the histoiy of ancient metallurgy, it is necessary to know something of the method by which iron was produced in the ancient world.
In what follows, I have been guided especially by the following articles: H. C. Richardson, “ Iron, Prehistoric and Ancient,” American Journal of Archaeology* xxxvm (1934), R. J. Forbes, “ The Coming of Iron,” Jmrbericht No. 9 van het voraziatischegyptisch gezelschap “ ex Onente Lux ”; Campbell and Thum, 44 Ancient Iron,” Metal Progress, vol. 20 (1931); Rudolf Schaur, “ Entwicklungsgeschichte der Hochofen in Steiermark,” Stahl und Eisen, xlix (April 1999); article s.v. “ ferrum ” in Daremberg-Saglio, Lictionnaire des antiquites grecques et romaines. An exhaustive bibliography can be found in R. J. Forbes, BibUographia Antiqua, Philo-sophia Naturalis n, part J (Leiden, 1942).b
To-day iron is produced in the blast furnace, in which the fuel is coke and the ore is completely liquefied. The pioduct of the blast furnace is pig-iron, which has a high carbon content and is therefore very brittle. Steel is produced by a further process in which the pig-iron is again made molten and its carbon content reduced, steel being, in fact, iron with a particular range of carbon content (approximately 0*25% to 15%). The two steel-making processes now in common use are the Bessemer process and the Siemens open-hearth process ; it is unnecessary to enter here into details of either process, the purpose of both being to reduce the carbon
« lam very grateful to Mr. Herbert Maryon of the British Museum for advice and help in wntmg this note
ι To this should now be added his Metallwgy %n Antiquity (Leiden, Brill, 1950).
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and the watery liquids but not in olive oil. For moist cold is opposite to dry heat, and what one solidifies the other will dissolve ; for opposite causes will thus produce opposite effects.
content of the taw inatenal (pig-iron οι pig-iron and scrap iron) sufficiently to make steel. In the blast furnace (and in the Siemens furnace) certain impurities in the charge also liquefy to form a molten “ slag ” or “ gangue ” which floats on top of the metal and can be run off separately from it.
The method of making iron in the ancient woild was entirely different. The fuel used was charcoal; and in the chaicoal furnaces of the ancient world it was impossible to reach the temperature at which non melts (1600° C.). The blast furnace, which can leach this temperature, was not developed until the end of the Middle Ages, and even after its invention the possibilities of the new method ν ere limited so long as chaicoal lemained the fuel; it was not until 1735 that Abraham Darby of Colebrooke in Shropshire perfected the coke blast furnace which made iron production on a large scale possible. The ancient chaicoal furnace was, by comparison, a veiy simple affan. It consisted of a shallow excavation, perhaps two feet deep, whose sides were built up with tuif and stone to a height of two οι three feet above
fiound level and lined with some sort of refractory clay.
here was a channel which ran into the bottom of the excavation and through which air could reach the furnace, which to facilitate the construction was commonly built on the side of a hill facing the prevailing wind. The ore was broken up small and charged into the furnace with the charcoal. Bellows were sometimes used to raise the heat, but the furnace was often allowed to burn with a natural draught only. The ore did not become molten but did become pasty and gradually coagulate This process took some 8-12 hours. At the end of it the furntce was broken open, and the iron “ bloom ” which had formed as a result of the smelting process was removed. This bloom still contained many impurities, the dross, gangue or slag. The melting-point of the slag is lower than that of the ore, and can be still further reduced by the addition of suitable fluxes, which the ancients may have used.
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It would therefore liquefy first, and find its way to the lower part of the furnace. Next the heavier non would trickle down, sink thiough the slag and gradually form a bloom at the bottom of the furnace, with the slag next above it and the infusible remaindei of the oie on top AVhen the furnace was opened, the bloom would be raked from its position at the bottom and the slag would run or fall or be knocked off it. But much of the slag would, nevertheless, remain adhering to or included in the bloom, and this would be, so far as
Possible, forced out or knocked off by hammering or foiging. n order to lemove it more completely the bloom would be reheated and reforged a number of times, but complete removal would hardly be possible, and specimens of ancient iron that have been analysed still contain much slag.
The iion bloom that was finally produced after hammering would, if the iron remained pure, be wrought iron. But wrought iron has a very low caibon content and is therefore soft and unsuitable for tools. The problem of the ancient lron-woiker was thus the opposite of that of the modern steelmaker ; the modem steel-maker has to take the carbon out of his raw material (pig-π on) in order to toughen it; the ancient iron-worker had to get carbon into his iron so that it could be hardened for tools and weapons. This carburization was effected in the process of repeated reheating; for the iron bloom would pick up caibon from the charcoal fuel, and specimens of ancient iron in fact show a carbon content equivalent to that of mild steel. But the process of carburization was a tricky one, and its le&ults uncertain : and it seems unlikely that the ancient iron-workers really understood it, though they knew quite empirically that repeated reheating did produce an iron or mild steel that could be used for tools and weapons. Hence the quality of the ore was an important factor as some ores, especially those containing manganese, more easily pioduced iron of the requisite quality when treated by this method than others. The ores of Noricum were especially suited to produce a good quality metal by ancient methods, and that area (the seat of the Halstatt civilization) remained celebrated for its iron throughout the Greco-Roman period.
To render the iron or mild steel so produced hard enough for tool purposes, it was necessary to quench it m water from a white heat. This process was certainly known to the Greeks, and passing reference to it is not uncommon. It is 326
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effective only when the iion has a certain minimum carbon content. hence the importance of the carbuiization process without which iron will not harden enough to use for tools and weapons. Theie aie, therefore, two mam stages in ancient 11 on-working: (a) the smelting of the ore and the production of a bloom of forgeable iron; (δ) the forging of the iron bloonrso produced into a tool or weapon with the quenching as its final stage. (Tempering may have been known to the Romans, but can be ignoied for our piesent purpose.)
It remains to interpret the present passage (383 a 32-b 5) in terms of ancient methods By είργασμένος σίδηρος (“ wrought iron ”), Aristotle presumably refers to the produce of the iron furnace, the bloom that has been forged or “ wrought.” It is doubtful if any ancient furnace could have melted this (even though its melting-point would be less than that of pure iron), and no ancient smith would have wished to do so, for the casting of iron was unknown in the ancient world, Though, therefore, Aristotle speaks of the iron “ melting” (τήκεται 1.32), he probably does not mean complete liquefaction. In the previous line he speaks of iron as softening (μαλἄττεται 1.31), and υγρός (1. 33) can be used of substances that aie soft and pliant as well as of those that are liquid Aristotle should therefore be understood to mean that “ wrought iron ” when heated will become soft and pliable rather than that it will become liquid.
It is not immediately obvious to which of the two main stages of the iron-making process defined above the remainder of the passage refers. The critical word is στόμωμα (“ steel ”). The word is not common in classical authors, as reference to L&S® and Stephanus will show.® Basically it seems to mean the capacity of steel to take an edge (cf. Latin acies): so στόμα is used (e.g. by Homer, Jl. xv. 389) of the edge or point of a weapon. But ancient iron would only take an edge when it had been hardened by quenching* so L&S2 give “ hardened iron,” “ steel,” as the meaning, L&S8 “ iron hardened to take a sharp edge,” and we find the connexion of στόμωμα with quenching explicitly made by Plutarch, MoMta 73 c : ώσπερ ό σίδηρος πυκνοϋταt rfjnepi-ψνξα καί δέχεται την στόμωσιν aveQeis πρώτον υπό θ€ρμότητος καί μαλακός γενόμενος1, οντω τοΐς φίλοις Βιακ€χυμ£νοις καλ
« The only occurrence before the 4th century is m a fragment of Cra-trnus. fr 247 Kock, Pollux 10 186 Aristophanes has στομόω (Nub. 1108,1110).
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θ€ρμοΐς οΰσι ύπο των επαίνων ώσπερ βαφην άτρεμα την παρρησίαν ἐπάγειν. Other passages in Plutaich bear this out (ibid. 156 b, 943 e, Lyc. 9), and so also does a passage fiom Aetius quoted by Stephanus. Metaphoncally στόμωμα is used either ν lth leference to its hardness or to its cutting power (Plutaich, Mor. 625 b, 693 a ; Arrian, Tact. 12. 2, of. Ael. Tact. 13. 2 : compare Anstophancs’ use of στομόω “to harden” in the sense of “to train ” Νιώ. 1108,1110). στόμωμα then means the lion-steel pioduct of the ancient furnace after it has been hardened by quenching and made capable of taking a cutting edge.
At first sight, theiefoie, one would expect our passage to refer to the second main stage of ancient iron making. The smith when making a tool would start with the άργασμένος σίδηρος, the iron bloom, and would heat it m his charcoal furnace. He would have to leheat it a number of times, since it would not remain long at a workable heat when taken out of the furnace. But his bloom would, as we have seen, still contain many impurities, and these would melt (as in the iron-fuinace, stage (a)) and drop off the bloom and be laked away with the ash of the furnace (ύφίσταται ... και άπο-καθαίρςται κάτω 383 a 34). Too fiequent reheating would lead to loss of weight, and would be avoided : and the better the iron the less the impurity and the less the loss. Also, though Aristotle could not know this, the bloom would pick up carbon fiom the charcoal furnace, and so become more suitable foi quenching.
But Aristotle makes no mention of quenching, and he may be thinking of the former of the two stages, and using στόμωμα as a general term for lion, which becomes hard after quenching. We must then suppose that he is reminded by his leference to wrought iron of the smelting process which also (καί 383 a 33) depends on the reaction of iron ore to heat. The words νφισταται . . . και άποκαθαίρ^ται κάτω ἡ σκωρία 383 a 34 refer to the slag sinking to the bottom of the furnace and being raked away. Ideler and the O.T. find the words
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puzzling because both think in terms of the blast furnace in which the metal liquefies and the melted slag floats on top of it. But in the ancient furnace the slag Mould “ sink to the bottom ” with the non wSeveial reheatings and reforgings are necessaiy befoie the impurities are sufficiently lemoved (πολλάa.is παθτ} 383 b 1), and the purer the ore (σίδηρος covering the ore as well as the pioduct) the smaller the amount of impurity to be ι emoved. Too fi equent reheating was avoided because of the loss of weight consequent upon it (383 b 2).
The translation of ον ποιονσι 8e πολλάκΐ5 αυτό (383 b 2) as “ they do not lepeat the process often ” follows Ideler, St.-Hilaire and O.T. (and is suppoited by Ale\. 207.23), There is at first sight a contradiction with πολλάκιε παθτ} “ frequent subjection to this treatment ” (383 b 1), since both contexts refer to the pi ocess of ι eheating. The contradiction can be resolved by supposing that what Aristotle means is that while reheating was necessaiy (πολλάκιε 383 b ϊ), it inevitably entailed some loss of metal and so was not lepeated unduly often (πολλάκιε 383 b 2), not moie often, we may suppose, than was absolutely necessary. St.-Hilaire makes the point by translating πολλάκιε “ plusieurs fois ” and “ souvent ” in the two contexts.
Either interpretation of the passage is consistent with ancient practice : but Aristotle’s characteristic brevity makes a decision between them difficult. Nor is there much evidence elsewhere in ancient literature to throw light on the subject. [Arist] De Mwah. A use, 48 tells us veiy little, though it perhaps suggests that the pynmachus stone (mentioned also here 383 b 5) was used as a flux. I doubt whether, as Richardson suggests, it is evidence for the use of a crucible pi ocess. Hippocrates, περί Αιαίτηε ι. 13, refers briefly to the process of forging and quenching (possibly to smelting also). And Pliny, Nat, Hist, xxxiv, has a numbei of miscellaneous and not very illuminating remarks. But in the mam we must rely on non-literary evidence.
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CHAPTER VII
ARGUMENT
Liquefaction and solidification (continued.). Compounds of earth and water, (b) m which water predominates: the
383	b 18 Παχύνεται μὲν οὖν ὑπὸ πυρὸς μόνον, ὅσα ὕδατος πλέον ἔχει ἢ γῆς, πήγνυται δέ, ὅσα γῆς. διὸ καὶ τὸ 20 νίτρον καὶ οἱ ἅλες γῆς εἰσιν μᾶλλον, καὶ λίθος καὶ Κέραμος.
Ἀπορώτατα δὲ ἔχει ἡ τοῦ ἐλαίου φύσις, εἰ μὲν γὰρ ὕδατος, ἔδει πήγνυσθαι ὑπὸ ψυχροῦ, εἰ 8ὲ γῆς πλέον, ὑπὸ πυρὸς· νῦν δὲ πήγνυται μὲν ὑπ’ οὐδε-τέρου, παχύνεται δὲ ὑπ’ ἀμφοῖν, αἴτιον δ’ ἐστὶν 25 ὅτι ἀέρος ἐστὶν πλῆρες, διὸ καὶ ἐν τῷ ὕδατι ἐπι-πολάζει* καὶ γὰρ ὁ ἀὴρ φέρεται ἄνω. τὸ μὲν οὖν ψυχρὸν ἐκ τοῦ ἐνόντος πνεύματος ὕδωρ ποιούν παχύνει· ἀεὶ γάρ, ὅταν μειχθῇ ὕδωρ καὶ ἔλαιον, ἀμφοῖν γίγνεται παχύτερον. ὑπὸ δὲ πυρὸς καὶ χρόνου παχύνεται καὶ λευκαίνεται, λευκαίνεται μὲν 30 ἐξατμίζοντος εἴ τι ἐνῆν ὕδατος, παχύνεται δὲ διὰ τὸ μαραινόμενου τοῦ Θερμόν ἐκ τοῦ ἀέρος γίγνεσθαι ὕδωρ. ἀμφοτέρως μὲν οὖν τὸ αὐτὸ γίγνετα ι πάθος, καὶ διὰ τὸ αὐτό, ἀλλ’ οὐχ ὡσαύτως, παχύνεται μὲν οὖν ὑπ’ άμφοτερων, οὐ ξηραίνεται δ* ὑπ’ οὐδετέρου· οὔτε γὰρ ὁ ἥλιος οὔτε τὸ ψῦχος ξηραίνει* οὐ μόνον 384 a διότι γλίσχρον, ἀλλὰ καὶ διότι ἀέρος ἐστίν, οὐ 330
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CHAPTER VII argument (continued)
special case of olive oil (383 b 18—384 a 1). Liquefaction and solidification of various particular compounds of earth and water discussed (384 a 2-b 23).
Compounds which contain more water than earth are (δ) m which only increased in density by fire, but those that con- donunates. tain more earth than water are solidified. Soda and salt, therefore, contain more earth, and also stone and clay.
The nature of olive oil is the most difficult to determine.® For if it contained more water, cold should solidify it, if more earth, fire should do so.
In fact, however, its density is increased by both, while it is solidified by neither. The reason is that it is full of air, which is why it floats on water, since air naturally moves upwards. Cold therefore increases its density by turning the air in it to water, for when oil and water are mixed the density of the compound is greater than that of either constituent.
Oil is also increased in density and turned white by fire and by age : it is turned white because of the evaporation of any water it contained; its density is increased because as its heat fades the air in it is turned to water. The effect, therefore, is the same in either case, and so also is the cause, but it operates in a different way. But while its density is increased both by heat and cold, it is not dried by either (for neither sun nor frost dries it), not only because it is viscous but because it contains air ; for it is not dried
° Of Le Gen. An. ii. 2, 735 b IS if.
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ξηραίνεται δὲ [τὸ ὕδωρ]1 οὐδ’ ἕψεται ὑπὸ πυρὸς, ὅτι οὐκ ἀτμίζει διὰ γλισχρότητα.
'Όσα δὲ μεικτά ὕδατος καὶ γῆς, κατά τὸ πλήθος ίκατόρου ἄξιον λέγεσθαι* οἶνος γάρ τις καὶ πήγνυται 5 καὶ ἕψεται, οἷον τὸ γλεῦκος, ἀπέρχεται δὲ ἀπὸ πάντων τῶν τοιούτων ξηραινομένων τὸ ὕδωρ. σημεῖον δ’ ὅτι τὸ ὕδωρ* ἡ γὰρ ἀτμὶς συνἴσταται εἰς ὕδωρ, ἐάν τις βούληται συλλέγειν ὥστε ὅσοις λείπεταί τι, τοῦτο γῆς. ἔνια δὲ τούτων καὶ ὑπὸ ψυχρόν, ὥσπερ είρηται, παχύνεται καὶ ξηραίνεται* ίο τὸ γὰρ ψυχρὸν οὐ μόνον πήγνυσιν, ἀλλὰ ξηραίνει μὲν ὕδωρ, παχύνει δὲ τὸν ἀέρα ὕδωρ ποιούν· ἡ δὲ πῆξις εἴρηται ξηρασία τις οὖσα. ὅσα μὲν οὖν μὴ παχύνεται ὑπὸ τοῦ ψυχρόν ἀλλὰ πήγνυται, νέατος όστι μάλλον, οἷον οἶνος καὶ οὖρον καὶ ὄξος καὶ κονία καὶ ὀρός* ὅσα δὲ παχύνεται μὴ ἐξατμίζοντα 15 ὑπὸ πυρὸς, τὰ μὲν γῆς, τὰ δὲ κοινὰ ὕδατος καὶ ἀέρος, μέλι μὲν γῆς, ἔλαιον δ’ ἀέρος, ἔστιν δὲ καὶ τὸ γάλα καὶ τὸ αἷμα ἀμφοῖν μὲν κοινὰ καὶ ὕδατος καὶ γῆς, μᾶλλον δὲ τὰ πολλά γῆς, ὥσπερ καὶ ἐξ ὅσων υγρών νίτρον γίγνεται καὶ ἅλες (καὶ λίθοι δ’ ἔκ τινων συνίστανται τοιοὐτων). διὸ ἐὰν μὴ χω-20 ρισθῇ ὁ ὀρός, ἐκκάεται ὑπὸ τοῦ πυρὸς ἑψόμενος. τὸ δὲ γεῶδες συνἴσταται καὶ ὑπὸ τοῦ ὀποῦ, ἐἀν πως ἐφῃ τις, οἷον οἱ ἰατροὶ ὀπίζοντες. οϋτω δὲ χωρίζεται ο όρος και 6 τυρός. ὁ δὲ χωρισθεὶς ὀρὸς 1 del. Ο.Τ. τό ΙΛαιον F H Ν.
* And so are a compound of earth and water» and not “ watery liquids,” the heading under which wine m general is classified at 382 b 13.
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up or boiled off by fire because its viscous character prevents evaporation.
Compounds of water and earth should be classified according to which predominates For some kinds of wine, for example must, solidify when boiled.® In all such cases it is the water that is driven off m the process of drying. This is shown by the fact that if you collect the vapour it condenses into water 6: and so where there is any sediment left it must be earthy. But some of these compounds, as we have said,0 are also increased in density and dried by cold. For cold not only solidifies, but also dries water and increases density by turning air to water; and solidification we have alreadya described as a kind of drying. Things, therefore, which cold solidifies but does not increase in density, contain more water, like wine, urine, vinegar, lye and whey e: and of things which it increases in density (but which are not evaporated by fire), some contain more earth while others are a compound of water and air—honey, for example, contains more earth, oil contains air. Milk and blood are both compounds of earth and water, containing for the most part more earth, as also are the liquids from which soda and salt are formed. Stones are also formed from some liquids of the same kind. So whey, if it has not been separated, will boil away on a fire. The earthy constituent in milk can also be coagulated by rennet, if you boil it in the way doctors do when they curdle it: and this is the way in which the whey aiid the cheese are commonly separated.
b C/. Book II. ch. 3, note h on p. 156.
c 383 a 13.	d 382 b 1.
* Yet at 382 b 13 wine, urine and whey were classified as “ watery liquids ” (ΰΒατος εΐΒη), which should imply that they have no admixture of earth: c/. also 384 a 4, 385 b 1.
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οὐκέτι παχύνεται, ἀλλ’ ἐκκάεται ὥσπερ ὕδωρ. εἰ δέ τι μὴ ἔχει τυρόν γάλα ἢ ολίγον, τοῦτο μᾶλλον 25 ὕδατος καὶ άτροφον. καὶ τὸ αἷμα δὲ ὁμοίως* ττήγννται γὰρ τῷ ξηραίνεσθαι ψυχόμενον. ὅσα δὲ μὴ πήγνυται, οἷον τὸ τῆς ἐλάφου, τὰ» τοιαῦτα νέατος μάλλον, καί ψυχρά ταῦτα, διὸ καὶ οὐκ ἔχει ἶνας· αἱ γὰρ ἶνές εἰσι ν γῆς καὶ στερεὸν * ὧστε καὶ ἐξαιρεθεισῶν οὐ πήγνυται· τοῦτο δ’ ἐστὶν ὅτι 30 οὐ ξηραίνεται· ὕδωρ γὰρ τὸ λοιπὸν, ὡς τὸ γάλα τοῦ τυροῦ ἐξαιρεθέντος. σημεῖον δέ· τὰ νοσώδη γὰρ αἵματα οὐ θέλει πήγνυσθαι· ἰχωροειδῆ γάρ, τοῦτο δὲ φλέγμα καί ὕδωρ,1 διὰ τὸ ἄπεπτον εἶναι καὶ άκρατη τον ὑπὸ τῆς φύσεως. ἔτι δὲ τὰ μὲν λυτά 384 b ἐστιν, οἷον νίτρον, τὰ δὲ ἄλυτα, οἷον Κέραμος, καὶ τούτων τὰ μὲν μαλακτά, οἶον κέρας, τὰ δὲ ἀμά-λακτα, οἷον Κέραμος καὶ λίθος, αἴτιον δ’ ὅτι τἀναντία τῶν ἐναντίων αἴτια, ὥστ’ εἰ πήγνυται δυοῖν, ψυχρῷ καὶ ξηρῶς λύεσθαι ανάγκη θερμῷ καὶ δ ὑγρῷ* διὸ πυρὶ καί ὕδατι (ταῦτα γὰρ ἐναντία), ὐδατι μὲν ὅσα πυρὶ μόνῳ, πυρὶ δὲ ὅσα ψεχρῷ μόνῳ* ὥστ’ εἴ τι ὑπ’ ἀμφοῖν συμβαίνει πήγνυσθαι, ταῦτα ἄλυτα μάλιστα. γίγνεται δὲ τοιαῦτα ὅσα θερμανθέντα ἔπειτα τῷ ψεχρῷ πήγνυται* συμβαίνει γάρ, ὅταν τὸ θερμόν ἐξικμάσῃ ἐξιὸν τὸ πλεῖστον ὑγρὸν,2 συν-10 θλίβεσθαι πάλιν ὑπὸ τοῦ ψυχροῦ, ὥστε μηδὲ ὑγρῷ διδόναι δίοδον, καὶ διὰ ταῦτα οὐτε τὸ θερμὸν λύει* 1 interpunxi.
2 interpunxit Ο.Τ.: ἐ|κ>ν, το πλεῖστον ^JPobes.
α C/. D$ Ρατί. π. 4: and for the deer in particular 2>* Pari. ii. 4, 650 b 15, flirt, -dto. in. 6, 515 b 34.
b Adopting the O.T.’s punctuation, and taking έξίκμάστ) b 9 as transitive: there is indeed no real authority for its use as intransitive, for the only instance, apart from this passage, 334
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Whey e when separated will no longer increase in density but boil away like water : and if milk contains little or no cheese, then water predominates in its composition and it is not nutritious. Blooda behaves. similarly, for it solidifies when dried by cooling. But in kinds of blood that do not solidify, like that of the deer, water predominates and the temperature is cold. Hence they do not contain fibres, fibres being composed of earth and solid. So blood from which fibres have been removed does not solidify, because it will not dry, the residuum being watery, which is what happens to milk when the cheese is removed A proof of this is that diseased blood will not solidify, being serous, that is, made up of phlegm and water, nature having failed to control and concoct it. Again, some compounds are soluble, like soda, others are insoluble, like earthenware, and of these some can be softened, like horn, others cannot, like earthenware and stone. The reason is that opposite causes produce opposite effects, so if the two properties cold and dry cause solidification, it follows that hot and moist cause dissolution. So fire and water are dissolving agents (being opposites), water dissolving what fire alone solidifies, fire what cold alone solidifies, while anything that is solidified by both is least liable to dissolution. For when the heat as it leaves them vaporizes most of their moisture, they become compressed again by the cold and so afford no entrance even to moisture.6 And for this reason evei* heat will not dissolve them, for it dis-
given by L&S® (Problems 930 b 34) may be corrupt (Stephanus suggests that εξήτμικε is the. correct reading). Fobes’ punctuation (following Ideler and Bekker) does not yield the sense clearly required j for, as 383 a 12 shows, it is not τἀ υγρόν that is compressed, but τό ξηρόν.
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ὅσα γὰρ ὑπὸ ψυχρού πήγνυται μόνον, ταῦτα λύει* οὔθ’ ὑπὸ ὕδατος· ὅσα γὰρ ὑπὸ ψυχροῦ πήγνυται, οὐ λύει, ἀλλ’ ὅσα ὑπὸ θερμοῦ ξηροῦ μόνον. ὁ 8ὲ 15 σίδηρος τακεὶς ὑπὸ θερμοῦ ψυχθεὶς πήγνυται. τὰ δὲ ξύλα ἐστὶν γῆς καὶ ἀέρος* διὸ καυστὰ καὶ οὐ τηκτὰ οὐδὲ μαλακτά, καὶ ἐπὶ τῷ ὕδατι ἐπιπλεῖ, πλὴν ἐβένου* αὕτη δ’ ου* τὰ μὲν γὰρ ἄλλα ἀέρος ἔχει πλέον, ἐκ δὲ τῆς ἐβένου τῆς μελαίνης δια-πέπνευκεν ὁ ἀήρ, καὶ ἔστι πλέον ἐν αὐτῇ γῆς. 20 Κέραμος δὲ γῆς μόνον διὰ τὸ ξηραινόμενος παγῆναι κατὰ μικρόν* οὔτε γὰρ τὸ ὕδωρ εἰσόδους ἔχει, δι’ ὦν μόνον πνεῦμα ἐξῆλθεν, οὔτε πῦρ* ἔπηἧς γάρ αὐτό.
Τί μὲν οὖν ἐστι πῆξις καὶ τῆξις, καὶ διὰ πόσα καὶ ἐν πόσοις ἐστίν, εἴρηται.
CHAPTER VIII
ARGUMENT
Differentiating qualities of bodies. ^.ίί bodies thus contain the four primary qualities of heat, cold, wet and dry. They are also differentiated by the ways m which they affect our senses and by certain intrinsic properties (384 b 24—385 a 10). Eighteen such properties, each grouped with its contrary, are enumerated (385 a 10-20). The first two pairs dealt with (385 a 20-b 5).
Note.—ΤΛε compounds with which Aristotle is primarily concerned in the remaining chapters (even when he does not mention them specifically, as in cA. 11) are the “ homoe-omerous ” bodies, A substance is homoeomerous if it is homogeneous in the sense of being a chemical compound 336
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solves only such things as are solidified by cold : nor will water, which will not dissolve things solidified by cold but only those solidified by dry heat. But iron is melted by heat and solidifies when cooled. Wood is % composed of eaith and air and so is combustible, but not meltable or softenable, and (except for ebony) floats. Ebony does not, for while in other woods there is a greater proportion of air, in black ebony it has been exhaled and the proportion of earth is greater. Earthenware is composed of earth only because when dried it solidifies gradually ; neither can water gain entry through pores from which only vapour could escape, nor can fire, which was the solidifying agent.
This completes our account of solidification and melting, their causes and the substances in which they occur.
CHAPTER VIII argument (continued)
(μίξις), as opposed to a mechanical mixture (cnjv8eats): cf. De Gen. et Corr. i. 10, esp. 328 a 10 φαμ&> δε δεῖν, είπερ μἐμιΛτται, το μιχθεν ῖμοιομερῖς etvai. The homoeomerous substances thus play an important part in Aristotle's theory of the physical world. The simplest physical substances are the four elements, mnaly sable in theory but not mfact into combinations of thefour prime contraries and prime matter (De Caelo iii-ιν, De Gen. et Corr. iL 1-6). From the four elements the homoeomerous substances are made, comprising all simple homogeneous substances, animal and mineral: from the homoeomerous substances m turn are composed more complex
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(anhomocomerous) organic and inorganic bodies: of 388 a 13#., 389 b 27 and De Part. An. n 1, 646 a 8-21, De Gen. An. 715 a 8-11. The distinction between homoeomerous
334 b 24 Ἐκ δὲ τούτων φανερὸν ὅτι ὑπὸ θερμού καί 25 ψυχρόν συνίσταται τὰ σώματα, ταῦτα δὲ παχύνοντα καὶ πηγνύντα ποιεῖται την εργασίαν αυτών, διὰ δὲ τὸ ὑπὸ τούτων δήμιου ργεΐσθ αι εν ἅπασιν ἔνεστι θερμότης, τισὶ δὲ καὶ ψυχρότης ἦ εκλείπει, ώστ ἐπεὶ ταῦτα μὲν υπάρχει διὰ τὸ ποιεῖν, υγρόν δὲ καὶ 30 ξηρὸν διὰ τὸ πάσχειν, μετἐχει αὐτῶν τὰ κοινὰ πάντων. ἐκ μὲν οὖν ὕδατος καὶ γῆς τὰ ομοιομερή σώματα συνἴσταται, καὶ ἐν φυτοῖς καὶ εν ζῴοις, καὶ τὰ μεταλλευόμενα, οἷον χρυσός καί άργυρος καί ὅσα ἄλλα τοιαΰτα, ἐξ αυτών τε και εκ της ἀναθυμιάσεως τῆς ἑκατέρου ἐγκατακλειομένης, 385 a ώσπερ εἴρηται ἐν ἄλλοις. ταῦτα δὲ διαφέρει άλλη-λων τοῖς τε πρὸς τὰς αισθήσεις ἰδίοις άπαντα, τῷ ποιεῖν τι δύνασθαι (λευκόν γὰρ καὶ εὐῶδες καὶ ψοφητικόν και γλυκὺ καὶ θερμόν και ψυχρόν τῷ ποιεῖν τι δύνασθαι την αἴσθησίν ἐστι), καὶ ἄλλοις 5 οίκειοτέροις πάθεσιν, ὅσα τῷ πάσχειν λέγονται, λέγω δ’ οἷον τὸ τηκτόν καί πηκτόν καί καμπτόν καί ὅσα ἄλλα τοιαῦτα· πάντα γὰρ τὰ τοιαῦτα πάθη-τικά, ώσπερ τὸ ὑγρὸν καὶ τὸ ξηρόν, τοντοις δ’ ήδη διαφέρει ὀστοῦν καὶ σὰρξ καὶ νεῦρον καὶ ξύλον ίο καὶ φλοιὸς καὶ λίθος καὶ τῶν άλλων έκαστον των ομοιομερών μεν φυσικών δὲ σωμάτων.
Εἴπωμεν δὲ πρώτον τον αριθμόν αὐτῶν, ὅσα κατά δύναμιν καί αδυναμίαν λέγεται, ἔστιν δὲ τάδε·
Πηκτὸν άπηκτον.
Τηκτὸς άτηκτον.
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and anhomoeomerous is particularly important in biology, where you have the homoeomerous parts {blood, bone, sinew, flesh), the anhomoeomerous parts composed of them {hands, feet, eyes) and finally the complete creature {man, horse).
From this it is clear that bodies are formed by heat The and cold', which operate by increasing density and of bodies solidifying. And because they are manufactured by classified them, all bodies contain heat and some contain cold in so far as they lack heat. So, since heat and cold are present as active constituents, moist and dry as passive, compound bodies contain them all The homoeomerous bodies, therefore, vegetable and animal, and also the metals,α such as gold, silver and the like, are composed of water and earth and of their exhalations when, as has been explained elsewh ere,b they are enclosed underground. All these bodies differ from each other, firstly, in the particular ways in which they can act on the senses (for a thing is white, fragrant, resonant, sweet, hot or cold in virtue of the way it acts on sensation), and, secondly, in other more intrinsic qualities commonly classed as passive—I mean solubility, solidification, flexibility and the like, all of which, like moist and dry, are passive qualities.
It is by these passive qualities that bone, flesh, sinew, wood, bark, stone and all the other natural homoeomerous bodies are differentiated.
Let us begin by enumerating them, grouping each and property with its converse. They are as follows :	m paiS^
1.	Capable or incapable of solidification.
2.	Meltable or unmeltable.
a τἀ μεταλλευάμενα are said to be a species of ἀμοιομβρῆ at 388 a 13.
» Book III. ch. 6, 378 a 15 ff.
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Μαλακτὸς ἀμάλακτον.
Τεγκτὸς ἄτεγκτον.
Καμπτὸν ἄκαμπτον.
Κατακτὸν ἀκάτακτον.
Θραυστὸν ἄθραυστον.
15 Θλαστὸν ἄθλαστον.
Πλαστὸν ἄπλαστον.
Πιεστὸν ἀπίεστον.
Ἐλκτὸν ἄνελκτον.
Ἐλατὸν ἀνήλατον.
Σχιστόν ἄσχιστον.
Τμητὸν άτμητον.
Γλίσχρον ψαθυρόν.
Πιλητὸν ἀπίλητον.
Καυστὸν ἄκαυστον.
Θυμιατὸν ἀθυμίατον.
Τὰ μὲν οὖν πλεῖστα σχεδὸν τῶν σωμάτων τού-20 τοις διαφέρει τοῖς πάθεσιν τινα δ’ έκαστον τούτων ἔχει δύναμιν, εἴπωμεν.
Περὶ μεν οὐν πηκτοϋ καί ἀπήκτου καὶ τηκτοῦ καὶ άτηκτου εἴρηται μεν καθόλου πρότερον, όμως δ’ ἐπανέλθωμεν καὶ νῦν. τῶν γὰρ σωμάτων ὅσα πήγνυται καὶ σκληρύνεται, τὰ μὲν ὑπὸ θερμοῦ πάσχει τούτο τα δ’ ὑπὸ ψεχροῦ, ὑπὸ μεν του 25 θερμού ξηραίνοντος το υγρόν, ὑπὸ δὲ τοῦ ψυχροῦ ἐκθλίβοντος τὸ θερμόν. ὥστε τὰ μὲν ἀἡγροῦπουσίᾳ τὰ δὲ θερμού τούτο πάσχει, ὅσα μὲν ὕδατος, θερμού, ὅσα δὲ γῆς, ὑγροῦ. τὰ μὲν οὖν ὑγροῦ απουσία υπό ύγροΰ διατήκεται, ἂν μὴ ούτως συνέλθῃ ὥστε ἐλἀτ-30 τους τοὺς πόρους λειφθηναι των του ὕδατος όγκων, 340
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3.	Softenable or unsoftenable by heat.
4.	Softenable or unsoftenable by water.
5.	Flexible or inflexible.
β. Breakable or unbreakable.
7.	Capable or incapable of fragmentation.
8.	Capable or incapable of taking an impression.
9.	Plastic or non-plastic.
10.	Capable or incapable of being squeezed.
11.	Ductile or non-ductile.
12.	Malleable or non-mallcable.
13.	Fissile or non-fissile.
14.	Cuttable or uncuttable.
15.	Viscous or friable.
16.	Compressible or incompressible.
17.	Combustible or incombustible
18.	Capable or incapable of giving oiF fumes.
The great majority of bodies are differentiated by these qualities, whose nature we will therefore go on to describe.
We have already a given a general description of (l and 2) the first two pairs of qualities, but let us return to lonfmeit-them again now. Bodies which solidify and harden do so under the influence of cold or heat, heat drying fcraies°n' their moisture and cold expelling their heat * they are so affected, in fact, either by lack of moisture or of heat, those in which water predominates by lack of heat, those in which earth predominates by lack of moisture. Bodies so affected by lack of moisture are melted by moisture, unless their composition is such that tfcteir pores b are too small for the particles of water to enter, as, for instance, earthenware ; but
a Chs. 6 and 7.
b On Aristotle’s use of “ pores ” m this and the following passages see Introd. p. xvii.
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οἷον ὁ Κέραμος· ὅσα δὲ μὴ οὕτω, πάντα ὑγρῷ τήκεται, οἷον νίτρον, ἅλες, γῆ ἡ ἐκ πηλοῦ· 'τὰ δὲ θερμοῦ στερήσει ὑπὸ θερμόν τήκεται, οἷον κρύσταλλος, μόλυβδος, χαλκός. ποῖα μὲν οὖν πηκτά 385 b καὶ τηκτά, εἴρηται, καὶ ποῖα άτηκτα. ἄπηκτα δὲ ὅσα μὴ ἔχει υγρότητα υδατώδη, μηδὲ νδατός ἐστιν, ἀλλὰ πλέον θερμού καί γης, οἷον μέλι καὶ γλεῦκος (ώσπερ ζέοντα γάρ ἐστιν), καὶ ὅσα ὕδατος μὲν ἔχει, ἔστιν δὲ πλέον άέρος, ώσπερ τὸ ἔλαιον καὶ ὁ ἄρ-5 γύρος ὁ χυτός, καί ει τι γλίσχρον, οἷον (πίττα καὶ)1 ἰξὸς.
1 πίττα καί om. codd. ϊ habent ΑΙ ΟΙ.
CHAPTER IX
ARGUMENT
The remaining sixteen properties and their contraries are dealt with m order.
385be Μαλακτὰ δ’ ἐστὶ τῶν πεπηγότων ὅσα μὴ ἐξ ὕδατος, οἷον κρύσταλλος ὕδατος, ἀλλ’ ὅσα τῆς μάλλον, καί μήτ ἐξίκμασται πᾶν τὸ υγρόν ώσπερ εν νίτρῳ ἣ ἁλσί, μήτ’ ἔχει ἀνωμάλως ώσπερ ὁ κέ-ιο ραμος, ἀλλ’ ἣ έλκτά μὴ ὄντα διαντά, ἣ ἐλατὰ μὴ ὄντα ὕδατος, καὶ μαλακτὰ πυρί, οἷον σίδηρος καί κέρας [καὶ ξύλα.]1	^
Ἕστι δὲ καὶ τῶν τηκτῶν καὶ τῶν άτηκτων τὰ μὲν τεγκτὰ τὰ 8ὲ άτεγκτα, οἷον χαλκός άτεγκτον, τηκτὸν ὄν, ἔριον δὲ καὶ γῆ τεγκτόν* βρέχεται γάρ. 15 καὶ χαλκὸς μὲν δὴ τηκτόν, οὐχ ὑπὸ ὕδατος δὲ 342
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unless this is so they are all melted by moisture, like soda, salt and dried mud Bodies solidified by deficiency of heat are melted by heat, for instance ice, lead or bronze a This deals with bodies capable of solidification and with bodies that will and will not melt. Incapable of solidification are bodies which contain no watery moisture and are not watery, and in which heat and earth predominate rather than water, like honey and must (for they are in a kind of ferment), and also bodies in which, though they contain water, air predominates, like oil, quicksilver and viscous liquids such as pitch and birdlime.
a Aristotle uses the same word (τηκτόν), both of substances that can be dissolved in water {e.g. salt) and melted by fire.
CHAPTER IX
Solid bodies can be softened by heat if they are not (3) Soften-composed of water (as ice is) but are predominantly heat.by earthy : their moisture must not have been all evaporated (as in soda or salt) nor be disproportionately small in quantity (as in potter’s clay), and if they are either tensile but not absorbent or ductile without a preponderance of moisture, fire will soften them. Examples are iron and horn.
Of bodies that can and cannot be melted some can (*) Soften* be softened in water, some cannot; thus bronze,water.7 which will nifelt, cannot, but wool and earth can, for they can be soaked. Bronze, of course, though it can be melted, cannot be melted in water: but some 1
1 sed. O.T., cf. 384 b 15-16.
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things also which can be melted m water cannot be softened, like soda and salt, for nothing is softened in water which does not become softer when soaked.
On the other hand, some things which water softens do not melt, like wool and gram. Anything which is earthy*and has pores larger than the particles of water and harder than water can be softened by water But bodies that can be melted by water are porous throughout.® But why is earth melted and softened by moisture while soda is melted but is not softened ? Because soda is porous throughout and so its parts are dispersed at once by water ; but in earth the pores alternate and the effect differs according to which set the water enters.
Some bodies can be bent and straightened, like (5) Flexible reeds and withies; some cannot be bent, like eaithen- JexiWe. ware and stone. Things which cannot be bent and straightened are those which when curved cannot be bent straight and when straight cannot be bent into a curve, bending and straightening being the motion of bending straight or into a curve, for a thing is bent whether it is bent in or out. Bending, therefore, is alteration of shape to convex or concave, length remaining unchanged. If we were to add “or to straight,” it would imply that a thing could be simultaneously bent and straight, and it is of course impossible for what is bent to be straight. And if everything that is bent is bent either in or out, and
9 If the pores remain intact the body is soflenable : if they yield the body melts. The latter alternative is expressed rather obscurely in the woids τηκτά ... δι’ όλου (1. 21), with which we must presumably supply Ιχει πόρους from 11.19-20. 2
2 διά τί 1. 21 ... τό πάθος secludendum censent O.T. Ideler.
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εἰς τὸ κυρτόν τὸ δ’ εἰς τὸ κοῖλον μετάβασις, οὐκ ἂν εἴη καὶ εἰς τὸ εὐθὺ κάμψις, ἀλλ’ ἔστι κάμψις καὶ εὔθυνσις ἄλλο καὶ ἄλλο. καὶ ταῦτα ἐστιν καμπτὰ καὶ εὐθυντά, καὶ ἄκαμπτα καὶ ἀνεύθυντα.
Καὶ τὰ μὲν κατακτά καὶ θραυστὰ ἅμα ῆ χωρίς, ίο οἷον ξύλον μὲν κατακτάν, θραυστὸν δ’ ον, κρύσταλλος δὲ καὶ λίθος θραυστόν, κατακτάν δ’ ου, κέραμος δὲ καὶ θραυστὸν καὶ κατακτάν, διαφέρει δ’, ὅτι κάταξις μέν ἐστιν εἰς μεγάλα μέρη διαίρεσις καί χώρισις, θραῦσις δὲ εἰς τὰ τυχόντα καὶ πλείω δυοῖν. 15 ὅσα μὲν οὖν οὕτω πέπηγεν ὥστε πολλοὺς ἔχειν παραλλάττοντας πόρους, θρανστά (μέχρι γὰρ τούτου διἴσταται), ὅσα δ’ εἰς πολύ, κατακτά, ὅσα δ* ἄμφω, ἀμφότερα.
Καὶ τὰ μὲν θλαστά, οἷον χαλκὸς καὶ κηρός, τα δ’ ἄθλαστα, οἷον κέραμος και ύδωρ, ἔστιν ὸὲ θλάσις επιπέδου κατά μέρος εἰς βάθος μετάστασις 20 ὥσει ἣ πληγῇ, τὸ δ’ ὅλον ἀφῇ. ἔστιν δὲ τὰ τοιαΰτα καί μαλακά,1 οἷον κηρός μένοντος του άλλου ἐπι-πέδου κατὰ μέρος μεθίσταται, και σκληρά, οἷον χαλκός, καί τὰ2 ἄθλαστα καὶ σκληρά, οἷον κέραμος (οὐ γὰρ ὑπείκει εἰς βάθος τὸ επίπεδον), καί ύγρά, 25 οἶον ὕδωρ (τὸ γὰρ ὕδωρ ὑπείκει μέν, ἀλλ’ ου κατά μέρος, ἀλλ’ ἀντιμεθίσταται). τῶν δὲ βλαστών ὅσα μεν μένει θλασθέντα καί εΰθλαστα χειρί, ταῦτα μὲν πλαστά, τὰ δὲ ἢ μη εΰθλαστα, ώσπερ λίθος η ξύλον, η εΰθλαστα μεν, μη μένει δέ η θλάσις, ὥσπερ ἐρίου 1 2
1	μαλακά E Ο.Τ. Thurot Ϊ μαλακτά Fobes cett.
2	χαλ/ᾶς. και τἀ ἄθλαστα Ο.Τ. Thurot ϊ χαλκος, και άθλαστα Fobes: θλαστά alii.
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if this means an alteration of shape either to convex or to concave, there is no such process as bending straight, but two different processes, bending and straightening. These, then, are the things that can and cannot be bent and can and cannot be straighteiied.
Some things can be both broken and fragmented, (6, 7) others only one or the other. Thus wood can be and^S^ broken but not fragmented, ice and stone can be mentation fragmented but not broken, while earthenware can be both fragmented and broken The difference is that breaking is division and separation into large parts, fragmentation into any number of parts greater than two. Things, therefore, that solidify m such a way as to have many alternating pores fragment (the pores allowing this degree of dispersion), and things that have long continuous pores break, while things that have pores of both kinds do both.
Some things will take an impression, like bronze (8) Capable and wax, some things cannot, like earthenware and mpTOraiaaf water. An impression is an indentation of part of a thing’s surface by pressure or impact, or, generally speaking, by contact; and such things are either soft,® like wax, part of whose surface only is indented, or hard, like bronze. Things that cannot take an impression are either hard, like earthenware (for its surface will not yield inwards), or moist, like water (for water yields not by any part of it being indented, but by displacement). Of things that take an impression, those that retain it and are easily moulded by hand are plastic ; while those not easily moulded, (9) Pias-like stone or wood, or easily moulded but incapable ω<!3Γ*
a μαλακά must be the right reading, for the contrast is with σκληρά s cf. 382 a 10.
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ἢ σπόγγου, οὐ πλαστά, ἀλλὰ πιεστὰ ταῦτ’ ἐστίν. 30 ἔστι δὲ πιεστὰ ὅσα ὥθούμενα εἰς αὐτὰ συνιέναι δύναται, εἰς βάθος τοῦ ἐπιπέδου παραλλάττοντος, οὐ διαιρουμένου, καὶ (μὴ) μεθισταμένου ἄλλου ἄλλῳ μορίου, οἷον τὸ ὕδωρ ποιεῖ· τοῦτο ίγὰρ ἀντι-μεθίσταται. ἔστι δὲ ὦσις ἡ κίνησις ὑπὸ του κι-386 b νοῦντος, ἣ γίγνεται ἀπὸ τῆς ἅψεως· πληγὴ δέ, ὅταν ἀπὸ τῆς φορᾶς. πιέζεται δὲ ὅσα πόρους ἔχει κενούς συγγενοῦς σώματος· καὶ πιεστά ταῦτα ὅσα δύναται εἰς τὰ εαυτών κενά συνιέναι ἣ εἰς τους εαυτών πόρους· ενίοτε γὰρ οὐ κενοί εἰσιν εἰς οὓς συνέρχεται,1 5 οἷον ὁ βεβρεγμένος σπόγγος (πλήρεις γὰρ αὐτοῦ οι πόροι), ἀλλ’ ὧν ἂν οἱ πόροι πλήρεις ὦσι μαλακω-τέρων ἣ αὐτὸ τὸ πεφυκὸς συνιέναι εἰς αὑτό.2 πιεστά μεν οὖν ἐστιν οἷον σπόγγος, κηρός, σαρξ, απίεστα δὲ τὰ μὴ πεφυκότα συνιεναι ωσει εις τοὺς εαυτών πόρους διὰ τὸ ἢ μὴ ἔχειν ἣ σκληρό-ίο τερών ἔχειν πλήρεις · ὁ γὰρ σίδηρος απίεστος και λίθος και ύδωρ και παν υγρόν.
Ἐλκτὰ δ’ ἐστὶν ὅσων δυνατόν εις το πλάγιον μεθίστασθαι τὸ επίπεδον* τὸ γὰρ ελκεσθαί ἐστι το ἐπὶ το κινούν μεθίστασθαι τὸ επίπεδον συνεχές ὅν. ἔστιν δὲ τὰ μὲν ἑλκτά, οἷον θρίξ, ἱμάς, νεῦρον, 15 σταίς, ἰξὸς, τὰ δ’ ἄνελκτα, οἷον ὕδωρ καὶ λίθος, τὰ μεν οὖν ταὐτά ἐστιν ἑλκτὰ καὶ πιεστά, οἷον ἔριον, τὰ δ’ οὐ ταὐτά, οἷον φλέγμα πιεστόν μεν ούκ ἔστιν, ἑλκτὸν δέ, καὶ ὁ σπόγγος πιεστόν μεν, οὐχ ἑλκτὸν δέ.
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of retaining an impression, like wool or sponge, are non-plastic but can be squeezed. Now things that can be squeezed are those that can contract into themselves on pressure, their surface sinking in without beings broken and without displacement of one part by another such as occurs in water. Pressure is action by a moving force which remains in contact with its object: impact is action by impulse. And things can be squeezed which have pores empty of their own material and which can therefoie contract under pressure into the empty space within them, that is, into their own pores ; for sometimes the pores into which they contract are not empty, as, for instance, in a wet sponge, whose pores are full, but in that case the material filling the pores must be softer than the body which is to contract on itself. Sponges, wax and flesh can therefore all be squeezed : things that cannot be squeezed are those which are not constituted to contract on pressure into their own pores either because they have none or because they are full of a material harder than themselves. So iron cannot be squeezed, or stone, or water, or any liquid
Ductile are things whose surface will extend in the (ii) Duo same plane, for to be drawn out is to have the surfacetll2t3r* extended in the direction of the motive force without breaking. And some things are ductile, like hair, leather, sinew, dough and birdlime, some are not, like water and stone. And some things are both ductile and squeezable, like wool, some are not, like phlegm, which, is not squeezable but is ductile, or sponge, which is squeezable but is not ductile.
1 ἐνίοτε . . . συνέρχεται, sed. Fobes : om. J SOI $Bi H.
8 αυτό O.T.: αυτό ECon* 933 Ν : αυτό SiBrec : eavrd 3^ H: rαυτό Jrec : αυτά Fobes.
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’Ἐστιν δὲ καὶ τὰ μὲν ἐλατά, οἷον χαλκὸς, τὰ 8’ ἀνήλατα, οἷον λίθος καὶ ξύλον, ἔστιν δ’ ἐλατὰ μὲν 20 ὅσα τῇ αὐτῇ πληγῇ δύναται ἅμα καὶ εἰς πλάτος καὶ εἰς βάθος τὸ ἐπίπεδον μεθίστασθαι κατὰ μέρος, ἀνήλατα δὲ ὅσα ἀδύνατα. ἔστιν δὲ τὰ μὲν ἐλατὰ άπαντα καὶ θλαστά, τὰ δὲ θλαστά οὐ πάντα έλατά, οἷον ξύλον ὡς μέντοι ἐπίπαν εἰπεῖν, αντιστρέφω* 25 τῶν δὲ πιεστών τα μὲν ἐλατὰ τὰ δ’ ου, κηρός μὲν καὶ πηλός έλατά, ἔριον δ’ οὔ [οὐδ’ ὕδωρ].1
Ἐστιν δὲ καὶ τὰ μὲν σχιστά, οἷον ξύλον, τὰ δὲ ἄσχιστα, οἷον κέραμος. ἔστιν δὲ σχιστόν το δννά-μενον διαιρεῖσθαι ἐπὶ πλέον η το διαιρούν διαιρεί* σχίζεται γάρ, ὅταν ἐπὶ πλέον διαιρῆται ἣ τὸ δι-80 αίρουν διαιρεί, και προηγείται η διαίρεσις9 ἐν δὲ τη τμήσει off κ ἔστιν τούτο. ἄσχιστα δὲ ὅσα μὴ δύνανται τοῦτο πάσχειν. ἔστιν δὲ οὐτε μαλακόν οὐδὲν σχιστόν (λέγω δὲ τῶν ἁπλῶς μαλακών και μη προς ἄλληλα· οὕτω μὲν γὰρ καὶ σίδηρος ἔσται 387 a μαλακός) ούτε τὰ σκληρά πάντα, ἀλλ’ ὅσα μήτε υγρά έστιν μήτε θλαστά μήτε θρανστά9 τοιαῦτα δ’ ἐστὶν ὅσα κατὰ μήκος έχει τούς πόρους, καθ’ οὓς προσφύεται ἀλλήλοις, ἀλλὰ μὴ κατὰ πλάτος.
Τμητὰ δ’ ἐστὶν τῶν συνεστώτων σκληρών ή 5 μαλακών όσα δύναται μήτ’ ἐξ ανάγκης προηγεΐσθαι τῆς διαιρέσεως μήτε θραυεσθαι διαιρούμενα9 ὅσα δὲ μὴ ὑγρὰ ἦ,2 τὰ τοιαῦτα άτμητα. ἔνια δ’ ἐστὶν ταὐτὰ καὶ τμητά και σχιστά, οἷον ξύλον ἀλλ’ ὡς ἐπὶ τὸ πολὺ σχιστόν μεν κατά το μήκος, τμητόν δὲ κατὰ τὸ πλάτος9 ἐπεὶ γὰρ διαιρείται έκαστον εἰς 10 πολλά, ἦ μεν μήκη πολλά το εν, σχιστόν ταύτῃ, ἦ δὲ πλάτη πολλά τὸ ἕν, τμητόν ταύτῃ.
1 del. Thurot Fobes.
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Similarly some things are malleable, like bionze. M«n··-some ate not, like stone and wood. And things are 4l>l 1 >4 malleable part of whose surface will jielil and oxteiul simultaneously under the same blow, while tilings with which this is impossible are noil-malleable. All malleable’things will take an impression, but not all things that will take an impression are malleable, wood for example : but, generally speaking, the two terms are convertible. Of things that can be squeezed some are malleable, some are not, wax and mud being malleable, wool not.
Some things are fissile, like wood, some non-fis&ile, (13) Fiblike earthenware. Fissile are things in which division sllity can continue beyond the dividing agent : for a tiling is split when it is divided to a point beyond that reached by the dividing agent and the division runs in advance of it, whereas in cutting this is not so.
Non-fissile are things which have not this property.
Nothing soft is fissile (I mean absolutely and not relatively soft, for iron can be relatively soft), nor are all hard things, but only things which are not liquid or impressible or fragmentable, that is to say, in which the pores along which they cohere run lengthwise and not crosswise.
Cuttable are hard or soft solid bodies which when <u) Out-divided do not necessarily split in advance of the tool unstable or break into fragments ; Tand everything that is not moist is uncuttable. Some things, like wood, can both be cut and split, but, generally speaking* things split lengthwise and cut crosswise ; for things are divisible into many parts, and if the parts making1 up the unit run lengthwise it is fissile, if they run crosswise it is cuttable. 2
2 ῆ ύγρά ῆ Bekker O.T.
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Γλίσχρον δ’ ἐστὶν ὅταν ἑλκτὸν ἦ υγρόν ον ἣ μαλακόν. τοιοῦτον δὲ γίγνεται τῇ ἐπαλλάξει ὅσα ὥσπερ αἱ ἁλύσεις σύγκεινται τῶν σωμάτων· ταῦτα γὰρ ἐπὶ πολὺ δύναται ἐκτείνεσθαι καὶ, συνιέναι. 15 ὅσα δὲ μὴ τοιαῦτα, ψαθυρά.
Πιλητὰ δ’ ὅσα τῶν πιεστῶν μόνιμον ἔχει την πίεσιν, ἀπίλητα δὲ ὅσα ἣ ὅλως ἀπίεστα ἣ μὴ μόνιμον ἔχει την πίεσιν.
Καὶ τὰ μὲν καυστά ἐστιν τὰ δὲ ἄκαυστα, οἷον ξύλον μὲν κανστόν καί ἔριον καὶ ὀστοῦν, λίθος δὲ καὶ κρύσταλλος ακανστον. ἔστιν δὲ κανστά ὅσα 20 ἔχει πόρους δεκτικοὺς πυρὸς καὶ υγρότητα ἐν τοῖς κατ’ εὐθυωρίαν πόροις ἀσθενεστἐραν πυρὸς, ὅσα δὲ μὴ ἔχει ἣ ἰσχυροτέραν, οἷον κρύσταλλος καί τα σφοδρά χλωρά, ἄκαυστα.
Θυμιατά δ’ ἐστὶ τῶν σωμάτων όσα υγρότητα ἔχει μέν, οὕτω δ’ ἔχει ὥστε μὴ ἐξατμίζειν πυρουμένων 25 χωρίς· ἔστιν γὰρ ἀτμὶς ἡ ὑπὸ θερμοῦ καυστικού εἰς ἀέρα καὶ πνεύμα ἔκκρισις ἐξ ὑγροῦ διαντική. τὰ δὲ θυμιάματα1 χρόνῳ εἰς ἀέρα ἐκκρίνεται, καὶ τὰ μὲν ἀφανιζόμενα ξηρὸς τὰ δὲ γῆ γίγνεται. διαφέρει δ’ αὕτη ἡ ἔκκρισις, ὅτι οὔτε διαίνει οὔτε πνεῦμα γίγνεται. ἔστιν δὲ πνεῦμα ρύσις συνεχὴς so ἀέρος ἐπὶ μῆκος* θυμίασις δ’ ἐστὶν ἡ ὑπὸ θερμοῦ καυστικόν κοινή ἔκκρισις ξηροῦ καὶ υγρόν ἀθρόως*
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A thing is viscous when it is ductile as well as being liquid or soft. And this characteristic belongs to all bodies with interlocking parts, whose composition is like that of chains ; for they admit of considerable extension and contraction. Bodies which have not this characteristic are friable.
Compressible bodies are those which can be squeezed and retain the shape into which they have been squeezed: incompressible are either those which cannot be squeezed at all or those which when squeezed do not retain the shape into which they have been squeezed.
Some things are combustible, some incombustible; for example, wood is combustible and wool and bone, while stone and ice are incombustible. All things are combustible which have pores which fire can penetrate and which contain in their longitudinal pores too little moisture to overcome the fire. But things which have no pores or contain enough moisture to master the fire are incombustible, as, for example, ice and very green matter.
Fumes are given off by bodies which contain moisture, but in such a way that it does not evaporate separately when they are exposed to fire. For vapour is a moist exhalation into air and wind, given off by moisture m a body when exposed to burning heat; but fumes can be exhaled into the air in course of time, and either dry up and vanish or turn into earth, being a different form of exhalation which is not moist and 4pes not become wind. (Wind is a continuous current of air in a given direction.) But fuming is the exhalation of dry and moist together due to burning heat: hence it does not wet, but 1
1 θυμιάματα Ει: θυμιατά Fobes.
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887 a
διόπερ οὐ διαίνει, ἀλλὰ χρωματίζω μᾶλλον, ἔστι 387b δ’ ἡ μὲν ξυλώδους σώματος θυμίασις καπνός, λέγω γὰρ καὶ ὀστᾶ καὶ τρίχας καί παν τὸ τοιοῦτον ἐν ταὐτῷ· οὐ γὰρ Κεῖται όνομα κοινόν, ἀλλὰ κατ’ αναλογίαν όμως εν ταὐτῷ πάντ’ ἐστίν, ώσπερ καί Ἐμπεδοκλῆς φησιν
5 ταὐτὰ τρίχες καί φύλλα καί οιωνών πτερά πυκνά και λοπίδες γίγνονται ἐπὶ στιβαροῖσι μέλεσσιν.
ἡ δὲ πίονος θυμίασις λιγνός, ἡ δὲ λιπαροΰ κνίσα, διά τούτο το ἔλαιον οὐχ ἕψεται οὐδὲ παχύνεται, ὅτι θυμιατόν ἐστιν ἀλλ’ οὐκ άτμιστόν ὕδωρ δ’ οὐ θυ-μιατὸν ἀλλ’ άτ μιστόν, οίνος δ* ὁ μεν γλυκύς θυμιᾶ-10 ται. πίων γάρ, καὶ ταὐτὰ ποιεῖ τῷ ἐλαίῳ* οὔτε γὰρ ὑπὸ ψύχους πήγνυται, καίεταί τε. ἔστιν δὲ ὀνόματι οίνος, ἔργῳ δ* οὐκ ἔστιν· οὐ γὰρ οινώδης 6 χυμός· διὸ οὐ μεθύσκει, ὁ τυχών δ* οἶνος (μικρόν δ* ἔχει θυμίασιν διὸ ἀνίησιν φλόγα).
Καυστὰ δὲ δοκεῖ είναι ὅσα εἰς τέφραν διαλύεται 15 τῶν σωμάτων, πάσχει δὲ τούτο πάντα όσα πέ-πηγεν ἢ ὑπὸ θερμού ἢ ὑπ’ ἀμφοῖν, ψυχρόν καί θερμού· ταῦτα γὰρ φαίνεται κρατούμενα υπό τοῦ πυρὸς* ήκιστα δὲ τῶν λίθων ἡ σφραγίς, ο καλούμενος ἄνθραξ, τῶν δὲ κανστών τὰ μεν φλογιστά ἐστιν τὰ δ’ ἀφλόγιστα· τούτων δ’ ἔνια άνθρακευτά. 20 φλογιστά μεν οὖν ὅσα φλόγα δύναται παρἐχεσθαι· ὅσα δὲ ἀδύνατα, ἀφλόγιστα. ἔστι δὲ φλογιστά όσα
α The text and meaning of 387 a 24 ἐστιν γάρ . . . 31-32 χρωματίζει μάλλον is uncertain. I follow Fobes’s text, with the substitution of θυμιάματα for θυμιατά in 1. 26, and take the argument to be as follows : Fumes are given off by bodies containing moisture when the moisture does not evaporate separately (ιθυμιατά, θυμιάματα, θυμίασις contrasted with 354
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rather discolours things.® The fumes of woody-material are smoke. And I include in this designation bones and hair and all such things: for there is no common term for them but they are analogous and so .classified together. So Empedocles says: “ The same are hair and leaves and birds’ thick feathers and scales upon strong limbs.” b The fumes of fat are sooty, of oily substances steamy. The reason why oil does not boil or thicken is that it gives off fumes but does not evaporate : water, on the other hand, evaporates but does not fume Sweet wine fumes, being fat and behaving in the same way as oil, for cold does not solidify it and it will burn. And though called wine, it has not the effect of wine, for it does not taste like wine and does not intoxicate like ordinary wine. It gives off few fumes and so is inflammable.
Combustible bodies are those which dissolve into ash. And all bodies do this which have been solidified by heat or by both heat and cold, for we find them mastered by fire. Least affected by fire is the gem commonly called carbuncle. Of combustiblec bodies some are inflammable, some are not, and some of the former can be carbonized. Inflammable bodies are those which can produce flame ; those which cannot are uninflammable. Bodies which are not moist but
άτμίς, ἀτμίζειν : cf. the contrast between θυμιατόν and άτμιστον in b 7-8). Evaporation (άτμ/ς) is also a moist exhalation, but fuming differs fiom it in that evaporation takes moisture off and is moist? fuming takes moist and dry oft together and does not moisten but discolours. Cf. also the moist and dry exhalations of Book II. ch. 4.	b Diels SI Β 82.
e Aristotle returns to combustibility ((17) above) and considers certain forms it takes {e.g. inflammability) and its relation to fuming.
855
ARISTOTLE
μὴ ὑγρὰ ὄντα θυμιατά ἐστιν πίττα δὲ ἣ ἔλαιον ἣ κηρὸς μάλλον μετ’ άλλων η καθ’ αὐτὰ φλογιστά· μάλιστα δ’ ὅσα καπνόν ἀνίησιν. ἀνθρακευτὰ δ’ ὅσα τῶν τοιούτων γῆς πλέον ἔχει ἢ καπνού, ἔτι 25 δ’ ἔνια τηκτὰ ὄντα οὐ φλογιστά ἐστιν, οἷον*χαλκός, καὶ φλογιστά οὐ τηκτά, οἷον ξύλον, τὰ δ’ ἄμφω, οἷον λιβανωτὸς, αίτιον δ’ ὅτι τὰ μὲν ξύλα ἀθρόον ἔχει τὸ υγρόν, καί δι* ὅλου συνεχές ἐστιν, ὥστε διακάεσθαι, ὁ δὲ χαλκός παρ’ 'έκαστον μὲν μέρος, 30 οὐ συνεχές δέ, καὶ είλαττον ἢ ὥστε φλόγα ποίησαι· ὁ δὲ λιβανωτός τη μὲν ούτως τη δ’ ἐκείνως ἔχει. φλογιστά δ’ ἐστὶν τῶν θυμιατών ὅσα μὴ τηκτά ἐστιν διά τὸ μάλλον εἶναι γῆς. τὸ ξηρόν γὰρ ἔχει 388 a κοινόν τῷ πυρί· τοῦτ’ οὖν θερμόν αν γένηται το ξηρόν, πυρ γίγνεται. διὰ τοῦτο ἡ φλὸξ πνεύμα η καπνός καόμενός ἐστιν.1 ξύλων μὲν οὖν ἡ θυμίασις καπνός, κηρού δὲ καὶ λιβανωτού καί των τοιούτων καὶ πίττης, καὶ ὅσα ἔχει πίτταν η τοιαῦτα, δ λιγνός, ἐλαίου δὲ καὶ ὅσα ἐλαιώδη, κνίσα, καί όσα ήκιστα καίεται μόνα, ὅτι ολίγον ξηρού ἔχει, ἡ δὲ μετάβασις διὰ τούτου, μετὰ δ’ ἑτέρου τάχιστα* τοῦτο γάρ ἐστιν τὸ πῖον, ξηρόν λιπαρόν, τα μὲν οὖν ἐκθυμιώμενα [τῶν ὑγρῶν]2 υγρού μάλλον, ὡς ἔλαιον καὶ πίττα, τὰ δὲ καόμενα ξηρού.
1	τό ὲνρόν 1. 32 . . . ἐστιν mterdusionem distinxit Thurot, habet Fooes.
2	seclusi: del. O.T.
e C/. 387 b 22.
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contain fumes are inflammable. Pitch, oil and wax are more inflammable when mixed with other things than by themselves. Most inflammable of all are things which produce smoke. All materials of this sort which contain more earth than smoke can be carbonized. Some bodies that can be melted are not inflammable, like bronze, and some inflammable bodies will not melt, like wood, while some bodies melt and burn like frankincense. The reason is that the moisture in wood is concentrated and distributed evenly so that it can be burnt out, while in bronze it is dispei sed into each part and not continuous and is not sufficient m quantity to give rise to flame, whereas in frankincense both conditions obtain. Bodies which fume and do not melt because earth preponderates in them are inflammable. For m their dryness they have a factor m common with file, and when this dryness becomes hot, fire is produced : flame, therefore, is burning wind or smoke. The fumes, then, of wood are smoke, the fumes of wax and frankincense and the like, of pitch and materials containing pitch or similar constituents, are sooty, and the fumes of oil and oily substances are steamy, as are also those of substances which do not burn readily by themselves, having little dryness (by which the transition to fire is effected) but do burn readily with other things a; for fat is a combination of dry and oily. And bodies which give off fumes are predominantly moist (e.g, oil and pitch), bodies which burn are predominantly §ry.
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CHAPTER X
ARGUMENT
Dry and moist %n homoeomerous bodies Hqving thus described the properties winch distinguish homoeomerous bodies, we must determine in what proportion dry and moist, i.e. earth and water, their material cause, are present m them (388 a 10-25). All bodies are either liquid or solid, and there
388	a ίο Τοὐτοις δὲ τοῖς παθήμασιν καὶ ταύταις ταῖς δια-φοραῖς τὰ ομοιομερή των σωμάτων, ὥσπερ εἴρηται, διαφέρει ἀλλήλων κατά τὴν ἁφήν, καὶ ἔτι χυμοῖς καὶ ὀσμαῖς καὶ χρώμασιν* λέγω δ’ ὁμοιομερῆ οἷον τά τε μεταλλευόμενα—χαλκόν, χρυσόν, άργυρον, 15 καττίτερον, σίδηρον, λίθον, καί τἆλλα τὰ τοιαῦτα, καὶ ὅσα ἐκ τούτων γίγνεται ἐκκρινόμενα—καὶ τὰ ἐν τοῖς ζῴοις καὶ φυτοῖς, οἷον σάρκες, οστά, νεΰρον, δέρμα, σπλάγχνον, τρίχες, ἶνες, φλεβες, ἐξ ὧν ἤδη συνέστηκε τὰ ανομοιομερή, οἷον πρόσωπον, χείρ, ποὺς, καὶ τἆλλα τὰ τοιαῦτα, καὶ ἐν φυτοῖς ξύλον, 20 φλοιός, φύλλον, ρίζα, και όσα τοιαῦτα. ἐπεὶ δὲ ταῦτα μὲν ὑπ’ άλλης αιτίας συνεστηκεν, εξ ὦν δὲ ταῦτα ὕλη μὲν τὸ ξηρόν καί υγρόν, ώστε ύδωρ καί γη (ταῦτα γὰρ προφανεστάτην ἔχει την δύναμιν έκάτερον ἑκατέρου),'τὰ δὲ ποιοῦντα τὸ θερμόν καί 25 ψυχρόν (ταῦτα γὰρ συνίστησιν καί πήγνυσιν ἐξ
β 385 a 8.
b If we take ἐν φντοίε . . . τοιαυτα (11. 19-EO) as parallel to the whole clause και τἀ ἐν τοῖς ζώου και φντοΐς . . . τάλλα τἀ τοιαθτα (11. 16-19) with the Ο.Τ., wood, bark, etc,, are given as examples of homoeomerous bodies . if we take them as part of the clause beginning ἐ£ ων (1. 18) they are examples of anhomoeomerous bodies. In fact, wood and bark are 358
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CHAPTER X argument (continued)
are various principles by which the proportion can be determined for* liquids and solids (388 a 25—389 a 7). The proportions for homoeomerous bodies are determined and these bodies classified accordingly (389 a 7-23).
These are the different characteristics which, as we The homoe-have said,® distinguish homoeomerous bodies from Sodie?18 each other to touch ; and they are further distin- ^^pro-^ guished by taste, smell and colour. By homoeomerous earth and bodies I mean, for example, metallic substances (e.g* Sfe^con-bronze, gold, silver, tin, iron, stone and similar ma- tain ? terials and their by-products) and animal and vegetable tissues (e.g. flesh, bone, sinew, skin, intestine, h air, fibre, veins) from which in turn the anhomoeomer-ous bodies, face, hand, foot and the like, are composed; in plants, examples are wood, bark, leaf, root and the like.6 The non-homoeomerous c bodies owe their constitution to another cause ; the material cause of the homoeomerous bodies which make them up is dry and moist, that is, water and earth, which display most clearly these two characteristics; their efficient cause is heat and cold, which produce concrete
clearly homoeomerous, leaf and root pretty clearly not homoeomeious (De An. 412 b 2-3 : though at 389 a 13 Tbelow φύλλα are listed among homoeomerous substances). I suggest that Aristotle is writing loosely and that the phrase is added on to the end of the sentence to give examples from plants parallel to thodte given for animals, and that examples of both kinds of substance are therefore included.
0 ravra (1. 20) must refer to the last-named, i.e. anhomoe-omerous bodies (Alex. 219.20), and not to the homoeomerous (O.T., Ideler)	ΰλη (1 21), if expanded, would be
€Κ€ινων δ ἐ, ef wv ravra συνέστηκζν, ΰλη (Alex. 219. 21-22).
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ἐκείνων), λάβωμεν τῶν ὁμοιομερῶν ποῖα γῆς εἴδη καὶ ποῖα ὕδατος καὶ ποῖα κοινά.
’Ἐστι δὴ τῶν σωμάτων τῶν δεδημιουργημενων τὰ μὲν υγρά, τα δὲ μαλακά, τὰ δὲ σκληρά* τούτων 8ὲ ὁπόσα σκληρά η μαλακά (οτι)1 πή^ι ἐστιν, εἴρηται πρότερον.
so Τῶν μὲν οὖν υγρών ὅσα μὲν ἐξατμίζεται, ύπατος, δσα δὲ μή, ἣ γῆς ἣ κοινὰ γῆς καὶ ὕδατος, οἷον γάλα, ἢ γῆς καὶ ἀέρος, οἷον ξύλον,2 ἣ ὕδατος καὶ ἀέρος, οἷον ἔλαιον, καὶ ὅσα μὲν ὑπὸ θερμοῦ παχύνεται, κοινά (ἀπορήσειε δ’ ἄν τις περὶ οἴνου τῶν υγρών 388 b τούτο γὰρ καὶ ἐξατμισθείη ἄν, καὶ παχύνεται ὥσπερ ὁ νέος * αίτιον δ’ ὅτι οὐτε ἐν ἑνὶ εἴδει λέγεται ὁ οἶνος, καὶ ὅτι ἄλλος ἄλλως* ὁ γὰρ νέος μᾶλλον γῆς ἢ ὁ παλαιὸς· διὸ καὶ παχύνεται τῷ θερμῷ μάλιστα και 5 πήγνυται ἧττον ὑπὸ τοῦ ψυχροῦ* ἔχει γὰρ καὶ θερμὸν πολύ καί γῆς, ὥσπερ ὁ ἐν Ἀρκαδίᾳ ούτως αποξηραίνεται υπέρ του καπνού εν τοῖς ἀσκοῖς ὥστε ξυόμενος πίνεσθαι* εἰ δὴ ἅπας ἰλὺν ἔχει, ούτως εκατέρου ἐστίν, ἣ γῆς ἣ ὕδατος, ὡς ταύτης ἔχει πλήθος)· ὅσα δὲ ὑπὸ ψυχροῦ παχύνεται, γῆς· ὅσα ίο δ’ ὑπ’ ἀμφοῖν, κοινὰ πλειόνων, οἷον ἔλαιον καὶ μέλι καὶ ὁ γλυκὺς οἷνος.
Τῶν δὲ συνεστώτων ὅσα μὲν πέπηγεν ὑπὸ ψυχρόν, ὕδατος, οἷον κρύσταλλος, χιών, χάλαζα, πάχνη· ὅσα δ’ ὑπὸ θερμοῦ, γῆς, οἷον κέρααος, τυρὸς, 1 ὅτι ci. Ο.Τ.	2 μἐλι ci. Vicomercatus.
α 382 a 25.
b Idelei accepts Vicomercato’s conjecture “ honey.” e 6y. 380 b 32, 384 a 5, 387 b 9.
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hoinoeomerous bodies out of water and earth. Let us therefore consider which of the homoeomerous bodies are composed of earth, which of water, and which of both
Bodies which are finished products are either Bodies liquid or'soft or hard : and those which are soft or classifled 83 hard are, as has been explained, the result of solidification.®
Liquids which evaporate are made of water ; those (l) Liquid which do not are made of earth or aie a mixture of earth and water, like milk, or of earth and air, like wood,6 or of water and an, like oil. Liquids whose density heat increases are a mixture. (Among the liquids, wine 0 presents a difficulty, for it evaporates and also thickens, as new wine does. The reason is that there is more than one kind of liquid called wine and that different kinds behave differently. For new wine contains more earth than old, and so thickens most under the influence of heat, but solidifies less under the influence of cold; for it contains considerable quantities of heat and earth, as m Arcadia where the smoke dries it up in the skins to such an extent that it must be scraped off before it is drunk.
If, then, all wine has some sediment, whether earth or water predominates m it will depend on the amount of sediment present) Liquids whose density cold increases are earthy : bodies whose density is increased both by heat and cold are compounded of more than one element, like oil and honey and sweet wine.
(a) Solids which solidify as a result of cold are com- (2) Solid posed of water, for example, ice, snow, hail and frost;
(δ) those which solidify as a result of heat are composed of earth, for example, earthenware, cheese,
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νίτρον, ἅλες· ὅσα δ’ ὑπ’ ἀμφοῖν (τοιαῦτα δ’ ἐστὶν ὅσα ψύξει* ταῦτα δ’ ἐστὶν ὅσα ἀμφοῖν στερήσει, 15 καὶ θερμού καὶ ὑγροῦ συνεξιοντος τῷ θερμῶς οἱ μὲν γὰρ ἅλες ὑγροῦ μόνον στερήσει πήγνυνται, καὶ ὅσα ειλικρινή γῆς, ὁ δὲ κρύσταλλος θερμοί μόνον), ταῦτα 8’ ἀμφοῖν, διὸ καὶ ὑπ’ ἀμφοῖν καὶ εἶχεν ἄμφω. ὅσων μὲν οὖν ἅπαν ἐξικμάσθη, οἷον Κέραμος ἣ ήλεκτρον (καὶ γὰρ τὸ ἤλεκτρον, καὶ ὅσα 20 λέγεται ὡς δάκρυα, ψύξει ἐστίν, οἷον σμύρνα, λιβανωτός, κόμμι* καὶ τὸ ήλεκτρον δὲ τούτου τοῦ γόνους εοικεν, καί πήγνυται* ἐμπεριειλημμένα γοῦν ζῷα ἐν αὐτῷ φαίνεται· ὑπὸ δὲ τοῦ ποταμοῦ τὸ θερμόν ἐξιὸν ώσπερ τον ἑψομένου μελιτος, ὅταν εἰς ὕδωρ ἀφεθῇ, εξατμίζει τὸ υγρόν), ταῦτα πάντα 25 γῆς. καὶ τὰ μὲν άτηκτα καί ἀμάλακτα, οἷον τὸ ἤλεκτρον καὶ λίθοι ἔνιοι, ώσπερ οι πώροι οι εν τοῖς σπηλαίοις· καὶ γὰρ οὗτοι ομοίως γίγνονται τούτοις, καί οὐχ ὡς ὑπὸ πυρὸς ἀλλ’ ὡς ὑπὸ τοῦ ψυχρόν διεξιόντος τοῦ θερμοΰ συνεξέρχεται τὸ ὑγρὸν ὑπὸ τοῦ ἐξ αὐτοῦ ἐξιόντος θερμού· ἐν δὲ τοῖς ἑτέροις 30 ὑπὸ του ἔξωθεν πυρὸς, ὅσα δὲ μη δλα, γης μεν ἐστι μάλλον,, μαλακτὰ δέ, οἷον σίδηρος καί κέρας, (λιβανωτοί δὲ καὶ τὰ τοιαῦτα παραπλησίως τοῖς ξύλοις άτμίζει)1 ἐπεὶ οὖν τηκτά γε θετέον καὶ ὅσα τήκεται υπό πυρὸς, ταῦτ’ ἐστὶν ὑδατωδέστερα, ἔνια 389a δὲ καὶ κοινά, οἷον κηρός* ὅσα δὲ ὑπὸ ὕδατος, ταῦτα
1 λιβανωτοί . . . άτμίζζι fortasse post κόμμι 1. 20 supra traiciendum.
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soda, salt; (c) those which solidify as a result of both a are composed of both and so are solidified by both causes and contain both constituents. (Into this last category fall things solidified by cooling, that is by deprivation both of heat and moisture, the moisture escaping with the heat: for salt and things composed purely of earth solidify when deprived of moisture only, while ice, on the other hand, does so when deprived of heat only) (ἀ) Solids from which all moisture has been evaporated, as e.g. earthenware or amber, are composed of earth. (For both amber and substances called tears are formed by cooling, for example myrrh, frankincense and gum : and amber appears to belong to this class, as the insects trapped in it show that it has formed by solidification. The heat expelled by the cold of the river evaporates the moisture in it, as it does in boiled honey when it is dropped into water.) And some of these solids cannot be melted or softened, like amber and some kinds of stone, for example stalactites in caves; for these too are formed in the same way, being solidified not by fire but because their heat is driven out by cold and their moisture accompanies the heat when it retires In the others 6 the cause is external fire. (e) Solids from which the moisture has not wholly evaporated contain a preponderance of earth but can be softened by heat like iron and horn. (Frankincense and similar bodies give off vapour rather as wood does.) (f) Finally, since things that are melted by fire mustobe included in the class of things that melt, they will in general be composed largely of water, though some, like wax, will be composed of both water and earth on the other hand, things that
e Qf. 383 a 13. b i.e. that can be melted, e.g. salt.
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δὲ γῆς* ὅσα δὲ μηδ’ ὑφ’ ἑτέρου, ταῦτα ἣΓ γῆς ἣ ἀμφοῖν.
Εἰ οὖν ἅπαντα μὲν ἢ ὑγρὰ ἢ πεπηγότα, τούτων δὲ τὰ ἐν τοῖς εἰρημένοις πάθεσιν, καὶ οὐκ ἔστιν 5 μεταξύ, ἅπαντ’ ἂν εἴη εἰρημένα οἶς διαγνωσόμεθα πότερον γῆς ἢ ὕδατος ἣ πλειόνων κοινόν, καὶ πότερον ὑπὸ πυρὸς συνέστηκεν ἢ ψυχροῦ ἢ ἀμφοῖν.
Χρυσὸς μὲν δὴ καὶ ἄργυρος καὶ χαλκὸς καὶ καττίτερος καὶ μόλυβδος καί ὕαλος καὶ λίθοι πολλοὶ ανώνυμοι ὕδατος· πάντα γὰρ τήκεται ταῦτα θερμῷ. ίο ἔτι οἶνοι ἔνιοι καὶ οὖρον καὶ ὄξος καὶ κονία και όρος και ἰχὼρ ὕδατος· πάντα γὰρ πήγνυται ψυχρῷ. σίδηρος δὲ καὶ κόρας καί ὄνυξ καὶ ὀστοῦν καὶ νεῦρον καὶ ξύλον καὶ τρίχες καί φύλλα καί φλοιός γης μάλλον ἔτι ηλεκτρον, σμύρνα, λίβανος, καὶ 15 πάντα τα δάκρυα λεγόμενα, καὶ πώρος, καὶ οἷ καρποί, οἷον τὰ χεδροπά, καὶ σῖτος (τὰ τοιαΰτα γὰρ τὰ μὲν σφοδρά, τὰ δὲ ἧττον μὲν τούτων, ὅμως δὲ γῆς· τὰ μὲν γὰρ μαλακτά, τα δὲ θυμιατά καί ψύξει γεγενημένα) · ἔτι νίτρον, ἅλες, λίθων γένη, ὅσα μήτε ψύξει μήτε τηκτά. αἷμα δὲ καὶ γονὴ κοινὰ γῆς καὶ 20 ὕδατος καὶ ἀέρος, τὸ μὲν ἔχον αἷμα ἶνας μᾶλλον γῆς (διὸ ψύχει πήγνυται καὶ ὑγρῷ τήκεται), τὰ δὲ μὴ ἔχοντα ἶνας ὕδατος (διὸ καὶ οὐ πήγνυται). γονὴ δὲ πήγνυται ψύξει ἐξιοντος τοῦ ὑγροῦ μετὰ τοῦ θερμού.
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are melted by water will be composed of earth, and things rnelted by neither of earth or both.
If, then, all things are either liquid or solid, and if the things qualified by the characteristics we have descnbed^are covered by this alternative, and there is no intermediate possibility, it follows that we have enumerated all the criteria whereby we can distinguish whether a thing is composed of earth or of water or of more than one element, and whether it is formed by fire, by cold or by both.
The following are therefore composed of water: The piopoj* gold, silver, bronze, tin, lead, glass and many lands homoeomer-of stone which have no name, for all of these are ou^bodies^ melted by heat; in addition, some wines, mine, ae er vinegar, lye, whey and serum, for all of these are solidified by cold. Earth preponderates m the following : iron, horn, nail, bone, sinew, wood, hair, leaves and bark, besides amber, myrrh, frankincense, the drop-like substances, stalactites, and produce such as vegetables and corn (in these the proportion of earth varies but all are earthy, for some can be softened by fire, others give off fumes and are produced by cooling) ; in addition there are soda, salt, and those kinds of stone that are neither formed by cooling nor able to be melted. Blood and semen, on the other hand, are composed of earth, water and air, blood which contains fibres having a preponderance of earth (and so being solidified by cooling and melted by liquid), blood which contains no fibres having a preponderance of water (and so not solidifying); semen is solidified by cooling when its moisture leaves it at the same time as its heat.
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CHAPTER XI
ARGUMENT
Hot and cold %n solids and liquids. (1) Bodies composed of water are, generally speaking, cold, (2) bodies composed of earth hot9 though bodies composed of either alone tend to be cold. (3) Bodies composed of more than one element tend to
389	a 24 Ποῖα δὲ θερμὰ ἢ ψεχρὰ τῶν πεπηγότων ἢ τῶν 25 υγρών, ἐκ τῶν εἰρημένων δεῖ μεταδιώκειν. ὅσα μὲν οὖν ὕδατος, ὡς ἐπὶ τὸ πολὺ ψυχρά, ἐὰν μὴ ἀλλοτρίαν ἔχῃ θερμότητα, οΐον κονία, οὖρον, οἶνος· ὅσα δὲ γῆς, ὡς ἐπὶ τὸ πολὺ θερμά διὰ τὴν τοῦ θερμοῦ δημιουργίαν, οΐον τίτανος καὶ τέφρα.
Αει δὲ λαβεῖν τὴν ὕλην ψυχρότητά τινα είναι* so ἐπεὶ γὰρ τὸ ξηρὸν καὶ τὸ υγρόν ὕλη (ταῦτα γὰρ •παθητικά), τούτων δὲ σώματα μάλιστα γη καί ύδωρ ἐστίν (ταῦτα γὰρ ψυχρότητι ὥρισται), δῆλον 389 b ὅτι πάντα τὰ σώματα ὅσα εκατέρου ἁπλῶς τοῦ στοιχείου, ψυχρά μάλλον ἐστιν, ἐὰν μὴ ἔχῃ ἀλλοτρίαν θερμότητα, οἷον τὸ ζέον ὕδωρ ἢ τὸ διὰ τέφρας ηθημένον· καὶ γὰρ τούτο ἔχει την εκ της τέφρας θερμότητα· ἐν ἅπασι γάρ ἐστι θερμότης, ἢ πλείων 5 ἢ ἐλάττων, τοῖς πεπυρωμένοις· διὸ καὶ ἐν τοῖς σαπροῖς ζῷα ἐγγίγνεται· ἔνεστι γὰρ θερμότης ἡ φθείρασα τὴν ἑκάστου οἰκείαν θερμότητα.
Ὅσα δὲ κοινά, έχει θερμότητα* συνέστηκε γὰρ τὰ πλεῖστα ὑπὸ θερμότητος πεψάσης. ἕνια δὲ 366
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CHAPTER XI argument (icontinued)
be hot, though those that contain a predominance of water tend to be cold.
Note.—Ch. 11 is complementary to ch. 10 ; ch. 10 deals with the proportions of dry and moist in homoeomerous bodies, ch. 11 with the proportions of hot and cold.
We must proceed to examine on the basis of what has been said which solids and which liquids are hot or cold. (1) Those composed of water are, generally-speaking, cold, unless they have some external source of heat (as have lye, urine and wine) ; (2) those composed of earth are generally hot, having been manufactured by heat, like lime and ash.
It must be understood that cold is in a sense the material factor. For as dry and moist are matter (being passive), and find their principal embodiments in earth and water which have cold as a defining characteristic, it is clear that all bodies that are made of either element alone tend to be cold unless they have an external source of heat like boiling water or water strained through ash, which contains the heat from the ash ; for everything that has been burned contains heat to a greater or lesser degree. The presence of heat is the reason why worms are generated in rotten material, the presence, that is, of thev heat which has destroyed the material’s own natural heat.®
(3) Things composed of more than one element contain heat, having most of them been formed by concoction by heat, though some are the products Of. 379 b 6, ch. 1, note α on ρ 296.
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σήψεις εἰσίν, οἷον τὰ συντήγματα1· ὥστε ἔχοντα ίο μὲν τὴν φύσιν θερμά καὶ αίμα καὶ γονὴ καὶ μυελός καὶ ὀπὸς καὶ πάντα τὰ τοιαῦτα, φθειρόμενα δὲ καὶ ἐξιστάμενα τῆς φύσεως οὐκέτι * λείπεται γὰρ ὴ ὕλη, γῆ οὖσα ἢ ὕδωρ* διὸ ἀμφότερα δοκεῖ τισιν, καὶ οἱ μὲν ψυχρά οἱ δὲ θερμά ταῦτά φασιν εἶναι, ὁρῶντες, ὅταν μὲν ἐν τῇ φύσει ὦσι ν, θερμά, ὅταν 15 δὲ χωρισθῶσιν, πηγνύμενα. ἔχει μὲν οὖν οὕτως, ὅμως δέ, ὥσπερ διώρισται, ἐν οἷς μὲν ἡ ὕλη ὕδατος τὸ πλεῖστον, ψυχρά (ἀντίκειται γὰρ μάλιστα τοῦτο τῷ πυρί), ἐν οἷς δὲ γῆς ἢ ἀέρος, θερμότερα.
Συμβαίνει δέ ποτε ταὐτὰ γίγνεσθαι ψυχρότατα καὶ θερμότατα ἀλλοτρίᾳ θερμότητι* ὅσα γὰρ μά-20 λίστα πέπηγε καὶ στερεώτερά ἐστιν, ταῦτα ψυχρά τε μάλιστα, ἐὰν στερηθῇ θερμότητος, καὶ κάει μάλιστα, ἐὰν πυρωθῇ, οἶον ὕδωρ καπνοῦ καὶ ὁ λίθος ὕδατος καίει μᾶλλον.
1 συντήγματα 9)1 ’’■Bret Αρ : συντηκτά Fobes : cf. L&S9, s.v. a C/. _Z)<?	l. 18, 724 b 21 ff.
CHAPTER XII
ARGUMENT
The step «5 ίο άβαί «w ᾶβίαίί «ἶιίΑ homoeomerous bodies, w/iicA we are now a position to classify according to their material constituents, and which ar$ in their turn the material of anhomoeomerous bodies (389 b 23-28) In all cases the formal element is even more important than the material, though the more elementary the body the less obvious this is. Even the elements have their final cause, wAicA is more obvious m the parts of the body, eaeft o/ which has 368
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of decay like the waste products a of the body. So as long as blood, semen, marrow, rennet and the like keep their proper nature they are warm, but once they perish and lose their proper nature they lose their warmth % for all that is left is their material factors, earth and water. So there are two views about them, and some regard them as cold, some as hot, seeing that as long as they retain their nature they aie hot, but when they depart from it they solidify.b This is true. Nevertheless, as we have laid down, things in which the material factor is mainly water are cold (for water is the extreme opposite of fire), things in which it is mainly earth or air contain more heat.
It sometimes happens that bodies which are excessively cold become excessively hot under the influence of external heat—for the most solid and rigid bodies are also the coldest if deprived of heat, but they give the most heat after exposure to fire ; thus water gives more heat than smoke and stone than water.
b Of. 389 a 20-21.
CHAPTER XII
argument (continued)
its specific function. So we may lay it down in general that things are what they are because of their ability to perform some function. And though heat and cold and their effects may be sufficient to account for the production of homoe-omerous substances, it is clear that they are not sufficient to account for bodies made from those substances; for in their production human craftsmanship or nature is also a factor (389 b 28—390 b 14). In dealing with the homoeomerous
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bodies we should therefore, if possible, look for formal, material and efficient causes. We can then proceed to an-
389 b 23 Ἐπεὶ δὲ περὶ τούτων διώρισται, καθ’ έκαστον λέγωμεν τί σαρξ ἢ ὀστοῦν ἢ τῶν ἄλλων τῶν ὁμοιο-25 μερῶν ἔχομεν γὰρ ἐξ ὦν ἡ τῶν ὁμοιομερῶν φύσι$ συνέστηκεν, τὰ γένη αὐτῶν, τινος έκαστον γένους, διὰ τῆς γενέσεως* ἐκ μὲν γὰρ τῶν στοιχείων τὰ ὁμοιομερῆ, ἐκ δὲ τούτων ὡς ὕλη ς τὰ ὅλα ἔργα τῆς φύσεως.
Ἐστιν δ’ ἅπαντα ὡς μὲν ἐξ ὕλης ἐκ τῶν εἰρη-μένων, ὡς δὲ κατ’ ουσίαν τῷ λόγῳ. ἀεὶ δὲ μάλλον 30 δῆλον ἐπὶ τῶν υστέρων καὶ ὅλως ὅσα οἷον όργανα καὶ ἕνεκά του. μάλλον yap δῆλον ὅτι ὁ νεκρὸς άνθρωπος ὁμωνύμως, οὕτω τοίνυν καὶ χεὶρ τελευ-390 a τήσαντος ὁμωνύμως, καθάπερ καὶ αὐλοὶ λίθινοι λεχθείησαν {ἄν)1 * οἷον γὰρ καὶ ταῦτα όργανα ἄττα ἔοικεν εἶναι, ἧττον δ* ἐπὶ σαρκὸς καὶ οστού τα τοιαΰτα δῆλα. ἔτι δ’ ἐπὶ πυρὸς καὶ ὕδατος ἧττον τὸ γὰρ οὖ ἕνεκα ήκιστα ἐνταῦθα δῆλον, ὅπου δὴ 5 πλεῖστον τῆς ὕλης· ὥσπερ γὰρ εἰ καὶ τὰ ἔσχατα ληφθείη, ἡ μὲν ὕλη οὐδὲν ἄλλο παρ’ αὐτήν, ἡ δ’ οὐσία οὐδὲν ἄλλο ἢ λόγος, τὰ 8ὲ μεταξὺ ἀνάλογον τῷ ἐγγὺς είναι έκαστον, ἐπεὶ καὶ τούτων ὁτιοῦν ἐστιν ἕνεκά του, καὶ οὐ πάντως ἔχον ὕδωρ ἢ πῦρ, ὥσπερ οὐδὲ σὰρξ οὐδὲ σπλάγχνον, τούτων δ* ἔτι ίο μᾶλλον πρόσωπον καὶ χείρ. ἅπαντα δ' ἐστὶν ὡρι-σμένα τῷ ἔργῳ* τὰ μὲν γὰρ δυνάμενα ποιεῖν τὸ αὑτῶν ἔργον ἀληθῶς ἐστιν έκαστον, οἷον ὀφθαλμὸς •	1 αν suppl. Thuiot Ο.Τ.
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homoeomerous bodies and, finally, to things made up of them (390 b 14-22).
Having dealt with these matters, let us proceed to give separate accounts of flesh and bone and the other homoeomerous bodies. We can tell from their generation what is the constitution of the homoeomerous bodies, what are the classes into which they fall and to which class each belongs ; for the homoeomerous bodies are composed of the elements, and serve in turn as material for all the works of nature.
But while the material of all the homoeomerous bodies is the elements we have mentioned, their essential reality is comprised in their formal definition. This is always clearer in the higher products of nature and, generally speaking, in things which are instrumental and serve a particular end. Thus it is only too clear that a corpse is a man in name only So also the hand of a dead man is a hand in name only, just as a sculptured flute might still be called a flute, for it also is an instrument of a kind. The distinction is less clear in the case of flesh and bone, and less clear again in the case of fire and water. For the final cause is least obvious where matter predominates. For just as, to take the two extremes, matter is simply matter, essential reality is simply formal definition, so things intermediate are related to these two extremes according to their proximity to each ; for each of them has some final cause, and is not just water or fire, nor just flesh and intestines. And the same is evSn truer of face and hand. All these things, in fact, are determined by their function, and the true being of each consists in its ability to perform its particular function, of the eye, for instance, in its ability
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39° a
εἰ 6ρα, το δὲ μὴ δυνάμενον ὁμωνύμως, οἷον ὁ τεθνεὼς ἢ ὁ λίθινος· οὐδὲ γὰρ πρίων ὁ ξύλινος, ἀλλ’ ἣ ὡς βίκων, ουτω τοίνυν και σαρξ· ἀλλὰ 15 τὸ ἔργον αυτής ήττον δῆλον ἣ τὸ τῆς γλώττης. ὁμοίως δὲ καὶ πῦρ* ἀλλ’ ἔτι ἧττον ἴσως δῆλον φυσικῶς ἢ τὸ τῆς σαρκὸς ἔργον, ὁμοίως δὲ καὶ τὰ ἐν τοῖς φυτοῖς καὶ τὰ άφυχα, οἷον χαλκὸς καὶ άργυρος· πάντα γὰρ δυνάμει τινι' ἐστιν ἢ του ποιεῖν ἣ τοῦ πάσχειν, ὥσπερ σαρξ καί νενρον ἀλλ’ οι 20 λόγοι αυτών ου κ ἀκριβεῖς. ὥστε πότε ὑπάρχει καὶ πότε οὔ, οὐ ρᾴδιον διιδεῖν, ἂν μὴ σφόδρα ἐξίτηλον ἦ καὶ τὰ σχήματα μόνα ἦ λοιπά, οἷον καὶ τὰ τῶν παλαιουμβνων νεκρών σώματα ἐξαίφνης τέφρα γί-γνεται ἐν ταῖς θήκαις* καὶ καρποί μόνον τω σχή-390 b μάτι, τῇ δ’ αἰσθήσει1 οὐ φαίνονται, παλαιουμενοι σφόδρα* καὶ τὰ ἐκ τοῦ γάλακτος πηγνύμενα.
Τὰ μὲν οὖν τοιαΰτα μόρια θερμότητι καὶ ψυχρό-τητι καὶ ταῖς ὑπὸ τούτων κινήσεσιν ἐνδέχεται γίγνεσθαι, πηγνύμενα τῷ θερμῷ καὶ τῷ ψυχρῷ· 5 λέγω δ’ ὅσα ομοιομερή, οἶον σάρκα, ὀστοῦν, τρίχας, νεΰρον, καί ὅσα τοιαΰτα· πάντα γὰρ διαφέρει ταῖς πρότερον εἰρημέναις διαφοραῖς, τάσει, ἕλξει, θραύ-σει, σκληρότητι, μαλακότητι καί τοΐς ἄλλοις τοῖς τοιούτοις· ταῦτα δὲ ὑπὸ θερμού καί φυχροΰ καί των ίο κινήσεων γίγνεται μειγνυμενών, τὰ δ’ ἐκ τούτων συνεστῶτα οὐδενὶ αν ἔτι δόξειεν τὰ ανομοιομερή, οἷον κεφαλή ἢ χεὶρ ἢ πούς, ἀλλ’ ὥσπἔρ καὶ τοῦ χαλκόν μὲν ἢ άργυρον γενέσθαι αιτία φυχρότης καί
1 τῆ δ* αίσθησα 901 SQS: κατά τἡν δ* αΐσθησιν ci. Thurot: τὴν 8* αΐσθησιν Fobes.
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to see.; while if it cannot perform its function it is that thing in name only, like a dead man or a stone figure of a man. Nor is a wooden saw, properly speaking, a saw but merely a representation of one. This is a]l equally true of flesh, but its function is less obvious than that of, eg , the tongue ; it is true of fire, but its natural function is even less obvious than .that of flesh. It is equally true of plants and inorganic bodies like bronze and silver, for they are all what they are because of their ability to perform some active or passive function, like flesh and sinew, but their precise formal definitions are not apparent, and so it is difficult to perceive when they are operative and when they are not, unless the particular body is very decayed and retains few of its properties but its outward appearance. For example, ancient corpses sometimes suddenly turn to dust in their tombs, and some fruits when they get very old retain only their appearance and not their other sensible qualities, as do also solids formed from milk.
Heat and cold and the motions set up by them are therefore, since solidification is due to heat and cold, sufficient to produce all parts of this sort,® that is to say, all homoeomerous parts like flesh, bone, hair, sinew and the like : for these are all distinguished by the differentia we have already described (tension, ductility, fragmentability, hardness, softness and the rest) which are produced by heat and cold and the combination of their motions. But no one would suppose that this was the case with the anhomoeo-merous bodies which they m turn compose (for example, head, hand or foot), for though cold and heat and their motion will account for the production
a Cf. Introduction, pp. xv-xvi.
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θερμότης καὶ κίνησις, τοῦ δὲ πρίονα ἣ φιάλην ἣ κιβωτόν οὐκέτι, ἀλλ’ ἐνταῦθα μὲν τέχνη, ἐκεῖ δὲ φύσις ἢ ἄλλη τις αἰτία
15 Εἰ οὖν ἔχομεν τινος γένους ἕκαστον τῶν ὁμοιο-μερῶν, ληπτέον καθ’ ἕκαστον τί ἐστιν, οἷον τί αἷμα ἢ σὰρξ ἣ σπέρμα καὶ τῶν ἄλλων ἕκαστον οὑτω γὰρ ἴσμεν ἕκαστον διὰ τί καὶ τί ἐστιν, ἐὰν ἢ τὴν ὕλην ἣ τὸν λόγον έχωμεν, μάλιστα 8’ ὅταν ἄμφω τῆς τε γενέσεως καὶ φθορᾶς, καὶ πόθεν ἡ ἀρχὴ τῆς 20 κινήσεως. δηλωθέντων δὲ τούτων ὁμοίως τὰ ἀν-ομοιομερῆ θεωρητέον, καὶ τέλος τὰ ἐκ τούτων συνεστῶτα, οἷον άνθρωπον, φυτὸν, καὶ τἆλλα τὰ τοιαῦτα.
α C/. De Gen. Com ιι. 9, De Ρατί. .άΝ. ιι. 1.
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of bronze or silver, they will not account for the production of a saw or a cup or a box. Here human craftsmanship is the cause, while in other cases it is nature or some other cause.
Knowing, therefore, into which class each of the homoeoriierous bodies fall, we should proceed to describe each of them, giving the definition of blood, flesh, semen and all the rest. For we know the cause and nature of a thing when we understand either the material or formal factor in its generation and destruction, or best of all if we know both, and also its efficient cause. When we have thus explained the homoeomerous bodies we must similarly examine the anhomoeomerous, and finally the bodies composed from them, such as men, plants and the like.®
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Ach’aea, 45,207, J19 Achelous Rivei, 99, 115 Active and passive factors, 291-^97, 311 ff., 31T, 339, 367
Aedepsus, 207 Aegean Sea, 129 Aegon Rivei, 99 Aegospotami, 55 Aeschylus, 41, 45 Aesop, 143, 115 Aether, 33, 227 Aethiopia, 87, 183 Aethiopian Mts., 97 Air, 7, li, 15, 20, 21, 25, SI, 33, 37, 51, 6‘09 131, 133
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Anaxagoras, 30, 50, 81, 85, lild, 147, 199, 227 Anaximander, 89, Ιΐί4 Anaximenes, 124, 129, 199, 201
Animal tissues, 339, 359 Antiphon, 125
Aparctias, 189, 193, 195, 197 Apeliotes, 189, 190 Arabia, 87	*
Aral Sea, 127 Araxes, 95 Arcadia, 101
Argcstfb, 191, 193, J95, 197 Argos, 113 Aikyman Mis., 97 Asia, 95 Λ stems, 47
Auroia boi calls, 34 ff.
Bactius River, 95 Bcai (constellation), 97, 181 Bud winds, 179 Boiling, 305 Boieae, 171, 189 Bosphoius, ϊ 19, 243 Bi caking, 3*7
l1aecias, lf)l, 193, 195, 197 Canopus, 111 Caspian Sea, ϊ 27 Caucasus Mts., 95, 07, 101 Causes efficient, 9, t>9, 315, 359, 373-373; final, 299, 307,371-373; fonnal, 299, 315, 371, 873 ; material, 9, 293, 359, 367, 371 Celestial region, 9,13,19, 21, 25, 171 Chaoma, 161 Chaiybdis, 145 Choaspes River, 95 Chremetes River, 99 Ciicle, ever-visible, 1 T9, 101
1 The references are to pages of this edition.
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Dry, 291-297, 311 if., 317, 339, 359, 367 Drying, 31?
Ductility, 349
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Hurricane, 233, 235 Hyrcanian SeA, 127
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Lips, 191, 193, 195, 197 Liquefaction, 319-325, 333-337
Liquids, 361 Lyncus, 163
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Malleability, 351 Maps, 181 ; Aristotle’s, 102 Mediterranean Sea, 129 Melting, 341 Memphis, 111 Mercury (planet), 41 Meses, 191, 193, 19T Metals, 287, 339, 359 Meteoric phenomena, 39 fF. Meteorology, 5 Milky Way, 57 if., 63 ff. Millstones, 323 Mist, 71
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Orion (constellation), 47, 175
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Reflection, 41, bl, ^43, 251, 253 ff„ 283, 285 Rhipae Mts, 97 Rhodope, Mt., 1)9 Rhone River, 101 Ripening, 303 Rivei s, 91 ff.
Roasting, 309 Rods, 243, 283
Salt water, density of, 159 Saidinian sea, 129 Scalding, 307 Sen ον, 191 Scombrus River, 99 Scythia, 97, 163 Sea, 123 ff,; advance and retreat of, 109; ebb and flow (tides), 127,	129,
origin of, 143 if., saltness of, 131, 147 if.; sources of, 125 Seasons, 71 Selloi, 115 Sesostris, 1J7 Shooting stars, 29, 33 Sicania, 163 Sicilian Sea, 129 Sicily, 163, 207 Silting, 109, 119 Silver Mts., 99 Sipylos, 221 Snow, 77 Softening, 8t3 Softness, 313
Solidification, 315, 319-325, 333-337, 341 Solids, 361-363 Solstices, 125, 133 Spontaneous generation, 297, 367
Squeezability, 349
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Stais, heat of, 23, 25 Steel, 323 Strata, 17 if, 24 if.
Strymon River, 99 Sun, 23, 61, 69, 71, 133, 165, 17Ί
Sweat, 149,153
Tanais River, 95, 119 Tartarus, 139, 141 Tartessus River, 97 Teims, lack of specific, 299, 303
Terrestrial region, 7, 8 Thebes, 111
Thrascias, 191, 193, 195, 197
Thunder, 293 if.
Thunderbolts, 237
Tides, 127, 129
Torches, 29, 33
Twins (constellation), 47
Tyrrhenian Sea, 129
Umbria, 161 Urine, 149, 153, 301
Vegetable tissues, 339, 359 Viscosity, 353
Water, 13, 15, 21, 71, 131 ff., 287, 313, 317, 319 ff.# 359, 365, 367 Wax jar, 159 Whirlwinds, 235 Wind, 89,163 ff.; and earthquakes, 202 ff.; and hurricanes, etc., 233 ff.; and thundei and lightning* 225, 227
Winds, diagiam and description of, 187 if., prevalence of N. or S., 171, 185, 193
Xenophanes, 125, 133, 147
Zephyros, 189, 195, 199
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άάζω, 367 b 3 'Αβδηρίτης, 365 a 19 άβρωτος, 380 b 3 άγγέίον, 349 α 34, 35, b 15, 353 b 21, 357 b 4, 358 b 35 άγνοια, 359 all άγονοι, 846 b 35 άγω, 359 a 28, 362 b 1, 363 b 6, 37S a 11, 380 a 26 αγώγιμος, 359 a 8 a'&jAoi, 339 b 7, 13, 354 a 9, 356 a 35, 373 b 19 αδήλυις, 355 b 32 αδιαίρετος, 313 b 31-, 35, 344 a 1
αδυναμία, 385 all άδννατεω, 375 b 14 αδύνατος, 340 b 1, 313 a 21, b 7, 345 a 32, b 12,18,353 b 17, 31, 355 a Π, b 33, 356 a 19, 82, 357 a 6, b 21, S3,362 b 14,365 b 19 (bjs), 29, 372 b 2, δ, 376 b 3, 12, 380 a 22, b 26, 386 a 4, b 22, 387 b 20 αέναος, 34.9 b 9 (bis), 12, 352 b 5, 12, 353φ 27 Mp, 388 b 24, 339 a 16, 18, 36, b 3,32,340 a 3,10 (bis),
12, 17, 20, 22, 24 (bis), 32, 34, 35, 36, b 2, 7, 10, 21, 24, SI, 34, 341 a 3, 8, 17,
27,	30, b 18, 342 a 1, 29, b 1, δ, 7, 344 a 11, b S, 29, S3, 345 b S3, 84, 346 a 6, 9, b 18, 29,31,32,347 a 3, 34, S48 a 8, 10, b IS, 28, 349 a 17, 20, 22, b 22, 24, 354 b 8, 24, 355 a 24, 30, 357 b 29, 360 a 20, 21, 26,
28,	32, 361 a 24, 27, 364 b 37,365 a 82,366 b 7,23, 367 a 11, 20, 25, S4, b 17, 19, 23, 30, 368 a 16, 369 a 27, 371 a 17, 372 a 30, b J 6, SO, 34,373 a 29, b 1,2, 9, IS, 21, 374 a 2, 24, 376 b 23, 26, 377 b 16, 25, 27, 379 a 15, 28, 30, 81, 33, 382 a 7, 383 b 24, 26, 31, S84al, 11, IS, 16,b 16,18, 19, 385 b 4, SS7 a 25, 26,
29,	388 a.31,32, 389 a 20, b 17
Άθήνησιν, 313 b 4 άθλαστος, 385 a IS, 386 a IS,
22
a9pay ατος, 385 a 14
1 The Greek Index is that of Professor Jobes’ edition with prepositions, conjunctions and certain minor οτ common voids omitted I am grateful lo Professor Fobes for permission to use lus Index in tbas way. The references are to pages and lines of the Befckei edition.
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αθροίζω, 345 a 9, 346 a 99, 347 b 6,11,349 b 4,354 b 6 αθροισις, 840 a 31 αβρά os, 334 b 12,13,355 b 26, 33, 357 a 94, 361 b 18,366 b 31, 368 b 4, 370 b 7, 371 bl,5,377bl8,378aA387 b97
άθρόως, 367 3. 30, 38? & 31 άθροώτιρος, 348 b 11 (bis), 99 άθυμίατος, S85 a 18 Aiydios, 354 a 14, 20 (bis) αίγιαλός, 367 b 13 Αίγός ποταμοί, 344 b 39 Atymnos, 343 b 10, 98, 852 b 91
Αίγυπτος, 351 b 28, 34 Αιγών, 850 b 11 Αιδηψός, 366 a 99 άίδιος, 339 a 95, 353 a IS, 3S6 b 8
αιθήρ, 339 b 91, 94, 97, 365 a 19, 369 b 14, 90 Αιθιοπία, 349 a 5, 362 b 91 Αίθιοπικός, 350 b 11 αιθρία, 342 a 19, 34, 343 b 19, 347 a 96, 97, 364 b 9, 367 b 9, 369 b 23
αίθριος, 358 b t, 9, 364 b 10, 12, 29
αιθριώτατος, 364 b 7 αΐμα, 384 a 16, 95, 31, 389 a 19, 30, b 9, 390 b 16 αιματώδης, 349 a 36 αίνίττομαι, 347 a 6 αϊξ, 311 b S, 28, 31 Αΐολο?, 367 a 3 αίρύω, 359 a 97 αίρω, 3Ub S3, 371 b 98, 379 a 13, 376 b 39, 377 a 97 αισθησις, 341 & 14,15,344 fl. 5, 366 b 30, 379 b 10, 374
b 16, 382 a 17, 385 a 1, 4, S90 b 1
αισθητός, 379 b 1, S73 a 23, 382 a 18
Αισχύλος, 349 b 36, 343 a 97 Αίσωπος, 356 b 11 αιτία, 338 a 20 (fj, b 96, 339 a 24, 340 a 21, 25, b 18,31, 341 a IS, sJ9, b 1, 4·, 342 b 14. (*), 21, 344 a 9, b 18, 34.5 a 11,34,6 a 26,30*, b 9, 90, 93 (f), 347 a 30, b JS, 348 b 26, 30, 349 a 7, 10, 1) 91, 352 a 12, IT, 95, 353 a 96, 33, b 14/354 a 33, b 9, 3, 355 b 90, 356 a 30, 34, b 17, 19, 33, 357 a 14, S58 a S, b 13, 359 b 99, 361 a 4, b 10, 90, 95, 363 a 18, 864 a IS, b 30, 365 a 5, 15, 95, b 13, 90, 366 a 19, 99, b 3, 367 a 10, 99, b 4, 869 a 8, b 4,99, 96 (>), 370 b 33,371 b 19, 20, 373 a 30, 33, 374 b 18, 375 a 33, 377 a 29, 379 b 9, 381 a 11, b 13, 388 a 91, 390 b 18, 14.
αιτιάομαι, 357 a 15, 368 a 30 αΐτιατύον, 339 a 39, 359 b 9 αίτιοί, 3S8 a 90 (?), 339 a 29, 31, 342 a 28, 36, b 14 (?), 345 a 6, 9, 19,346 b 93 (ή, 347 b 1, 19, 39, 348 a IS, 31, 351 a 3, 26, 352 a 28, b 6, 354. b 91, 357 a 39, b 7, 99, 359 a 5, 360 b 13, Π, 361 a 6,'"34, S69 a 9,16, 364 a 7, 365 a S, 366 a 3, b 16, 367 b 7, 368 a I, 97, SO, 39, 34,369 b 26 (*), 98, 370 a 17, 379 a 17, 94,
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b 33, 374 b 6, 377 a 15, 378 b 40, 379 a JO, 380 b 6, 381 b 31, 382 a 27, b 15, 383 a 8, b 16, 24, 384 b ν, 3, 387 b 27, 388 b 1 άκαμπτος, 385 a 14, b £8, 29, 386 a 8 * ακαριαίος, 352 a 26 άκάτακτος, 385 a l i άκαυστος, 385 a 18, 387 a 18, * Iff, 22
ακινησία, 340 b 18, 366 b 6 άκινητίζω, 379 a 34 ακμάζω, 351 a 29 ἀκμἡ, 351 b. 28 ἀκοἡ, 369 b 9
άκολουθεω, 340 b 17, 366 a 7, s 369 a 3, 370 b H, 31 ακούω, 348 a 25 a/cpa, 373 b 10 ακράτητος, 384 a 33 άκρατος, 375 Β, 10 ακρίβεια, 362 b 25 ακριβής, 390 a 19 ακριβοω, 363 b 32 ακριβώς, 341 a 14 άκριτος, ο()1 b 30 άκρόνυχον, 3()7 b 36 άκρος, 350 a 32 άκτίς, 340 a ΰ9, 32, 345 a 29, b 6, 346 b 24, 348 a 17, 369 b 14, 25, 374 b 4 ἀλέα, 341 a 19, 347 a 20, 348 b 4, 362 b 27, 366 b δ, 379 a 27
άλεεινός, 348 a 19, b 4, 9, 349 # a 4, 8, 363 a 17, 364 a 23 άλεεινότατος, 338 a 30 ἀλεεινότερος, 347 a 21, 348 b 6 αλήθεια, 356 b 17 αληθής, 343 a 35,352 a 21,22, 358 a 16
αληθώς, 390 all άλμα, 343 b 23 άλμυρίς, 357 b 4 αλμυρός, 353 a 33, b 13 (bis), 15, 16’, 354 b 18, 2i, 355 a 33, b 4, 9,357 a 6, 12,18, 19, 22, 29, 34» 358 a 6, 27, b 14, 34, 359 a 6, 13, 21, 23, b 4
άλμυρότης, 353 b 13, 354 b 2, 356 b 4, 357 a 5, 16, b 7, 22, 358 a 4, 359 a 5 άλογος, 355 a 21, 35, 366 a 9,
^ 369 b19 άλόγως, 362 a 14 άλουργός, 372 a 8, 374 b 33, 375 b 11
άλς, 359 a 13,29, 32, b 4, 383 b 13, 20, 384 a 18,385 a 31, b 9, 16, 388 b 13, 15, 389 a 18
άλνσις, 387 a 13 άλυτος, 383 a 30, b 10, 12, 384 a 34, b 7 άλφιτον, 382 a 1 άλως, 344 b 2, 6, 13, 18, 346 a 5, 371 b 18,22, 372 b 12, 373 a 27, b 34,374 a 10,15, 377 b 34
άμάλακτος, 384 b 1, 385 a 13, 388 b 25
αμαυρός, 343 b 12, 367 a 23 αμαυρότερος, 344 b 29, 367 ^ a 21, 375 a 30, b 3, 13 άμαυρόω, 367 b 28 *Aμμώνιος, 352 b 32 άμπωτις, 366 a 19 άμυΒρός, 343 b 13 άμυΒρότερος, 372 Β 2 άμυθητον, 375 Β 23 άναβαίνω, 344 a 20 άναβλεπω, 346 a 34
O
385
GREEK INDEX
άναβράττω, 368 b 29 αναγκάζω, 370 b 24 αναγκαίος, 340 b 34, 341 b 7, 17, 344 b 22, 318 a 30, 351 a 30, b 6,352 a 4., 354 a 10, b 23, 355 a 2, 356 a 31, biJO, 23, 357 a 2, b 27, 358 a 23, 360 a 10, 14, 15, 17,
361	a 18, 363 b 9,36A a 11, 365 b 16, 21, 367 a 23, 27,
31,	368 a 5, b 3, 369 a 19, 32, b 28, 372 b 4, 24,
373	a 3, b 16, 19, 377 a 26
ανάγκη, 339 a 21,340 all, 15, 344. b 9, S4S b 8, 351 a S6, 352 b 16, 17, 353 a 7, 13, 21, 354 b 11,357 a 11,358 b 4,29, 359 b 31, 360 b 30,
362	b 30, 363 a 12, 365 b 23, 30, 32, 368 a 12, 370 b 27, 372 a 27, 373 b 26,
374	b ΙΤ, 875 a 5, 380 a 3, 382 a 9, 10, 22, 381 b 4,
> 387 a 5
αναγράφω, 350 a 17 ανάγω, 344 a 6, 346 b 96, 347 a 8, 14, IS, 20, 25, 27, 30,
32,	349 b 8, 354 b 39, 355 a 6, 26, 33, b 5, 356 a 20, b 22, 24, 30, 357 a 7, 14, 358 b 13, 25, 26, 359 b 35, 360 a 1, 361 α 13, 376 a 1
άναγωγή, 355 a 35 άνα&ίδωμι, 351 a 15, 17, 356 a 2
άνα&ύνω, 356 α 25 άναθυμίασις, 340 b 26, 27, 29, 341 b 7, 33, 35, 342 a 1, 18, 19,92,28,34.1.alO,ao,b 1, 24, 346 b 32, 347 b 8, 11, 357 b 24, 358 a 20, 22, 34,
359	b 28, 360 a 8, 11, 15, bl, 16, 18, £6, 86ia3,11, 18, 19, 24, 31, b I, IS, 16, «6, i>9, 362 a 3, l·, 364 a 12, 365 b 22, 366 a 6, 16, b 8, 10, 367 a 32, 368 a 8, b IS, 34, 369 a 2, 12,'26, S3, 370 a 28, b 16, 371 a 5, 372 b 32, 378 a 18, 31, 26, !>9,
_ b 2,4,384 b 33 άναθυμιάω, 341 a 7, 344 k 21,
360	b 32,861 b 28, $66 a 5, 368 a 13
αναίσθητος, 374 b 35 ανακάμπτω, 364 b i2, 25, 385
, 33
άνάκαμψις, 386 a 5 άνάκλασις, 342 b 6, 11, 343 a 26, 344 b 7,13,34S b 10, 20, 29, 346 a 5, 348 a 17, 370 a 16, 23, 372 a 18, 20, b 15, 34, 373 a 39, 33, b 3, siS, 31, 38, 35, 371 a 2, 8, 10, 33, b 22, 375 b 1 (bis), 14, 26, 376 a 12, 377 b 18, 378 a 2
άνακλάω, 340 a 38, 343 a 3, b 7, 345 b 27, 370 a 18, 372 a 30, b 34, 373 a 3, 18, 35, b 7, 14, 374 a ‘23, 29, 375 b 5, 23, 30, 37G b 9, 14, 877 a 31, 33, b 6, 10, 12, 32, 378 a Π άνακνκλάω, 339 b 29 αναλαμβάνω, 339 a 33, 345 b 81, 380 b 19 άναλίσκω, 368 a 10, II, 382 b 26	*
αναλογία, 340 a 4, 387 b 3 άναλογίζομαι, 353 a 4 άνάλογον, 339 a 18, 34.7 b 14, 351 b 4 362 b 32, 363 a
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11 (?), 372 a 5, 375 a 4, 376v a 29, 390 a 6 ανάλογος, 363 a 11 Ο αναλύω, 339 b ii άνάντης, 356 a 13 *Αναξαγόρας, 330 b ^2, 319 b 97, 345 a 25, 348 b 19, 365 a 17, 19,369 b U άναξη ραίνω, 355 b 26, S3 Αναμμένης, 360 a 18, b 6 άναπετάννυμι, 363 a 16 άνάριθμος, 355 b 22 άναρρηγνυμι, 34i2 b 14, 368 a 26
άναρροφεω, 356 b 13 άνασπαω, 373 b 10, 380 b 22 ανατέλλω, 371 b 97, 379 a 98, 375 b 90
ανατολή, 345 a 4, 361 a 9, b 23, 32, 363 b 1, Κ 5, 14, 18,21, 364 a 17, 92, 25, 375 b 26, 30, 377 a 3, b 28 ανατρέπω, 368 a 31, b 3 ϊ άνάτρεφις, 368 a 32 αναφέρω, 355 b 19, 3(30 b 34, 361 a 35, 369 b 10, 371 # a 14, 374 a 30 άναφνσάω, 367 a 16 ἄνα φύσημα, 367 a 8, 15 ἄναχωρέω, 356 b 30 άνειμι, 350 a 13, 361 a 33, 367 a 4
άνελκτος, 385 a 16, 386 b 14 άνεμος, 340 b 36, 347 a 27, 349 a 12, 17, 20, 21 (bis), 32, 34, 358 a 30, 36Ό a 19, 20, 29, 32, b 27, 32, 33, 361 a3,7? 19, 29, 30, b 9,
12,	362 a 31, b 34, 363 a 9,
13,	17, 19, b 27, 364 a 3, 6, 27, b 7, 365 a 11, 366 a 10, b 14, 33, 367 a 13, 33, b 4,
25, 368 a 10, 29, 30, b 8, 14, 18, 370 a 26, 29, b 8, 19,30, 371 a 2, 372 b 28 άνεμώδης, 360 b 5 ανέρχομαι, 358 b 32 άνευθυντος, 385 b 29, 386 a 8
άνέχω, 343 b 3, 374 b 2 άνήλατος, 385 a 16, 386 b 19, 21
άνθος, 375 a 23, 28 άνθρακευτός, 387 b 19,23 άνθραβ, 387 b 18 ανθρώπινος, 353 b 6 άνθρωπος, 339 b 21, 29, 343 a 13,20,359 b 20, 359 a 18, 389 b 31, 390 b 21 άνίημι, 367 a 6, b 30, 387 b 13, 23
άνίσχω, 343 b JO, 373 b 13 άνοδος, 355 a 6 άνοιΒέω, 367 a 3 ανομοιομερής, 388 a 18, 390 b 10, 20
άνταποδίδωμι, 347 b 32 άντεστραμμένως, 375 b 3 άντίκειμαι, 354 b 18, 362 a 14, 37Β b 30, 379 b 19, 380 a 8,
^ 381 b 15, 28, 389 b 16 άντίκρουσις, 371 all άντιμεθίστημι, 366 b 20, 367 s b 24, 386 a 25, 32 άντιπεριίστημι, 347 b 6, 348 b 6, 16, 360 b 25, 361 a 1,
# 389 a 12, U, b 10 άντιπερίστασις, 348 b 2, 349 a 8
άντιπνέω, 370 b 22 αντιστρέφω, 386 b 24 άντιτνπέω, 368 a 3, 370 b 18, 371 a 25
άντίφραξις, 36 Τ b 21
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άνηψράττω, 345 a 29, b 9, 368 b 10 άνωθεω, 348 a 20 ανωμαλία, 369 b 1, 377 b 14 ανώμαλο?, 377 b 4, 8 άνωμάλως, 385 b 9 ανώνυμος, 341 b 15, 359 b 30, # 381 b 6, 389 a 8 άνωνυμώτερος, 381 b 15 αξία, 357 a 4 άξιος, 384 a 4 άξων, 375 b 22, 376 b 30 άοίκητος, 362 b 7, 9, 26 αόρατος, 373 a 20, b 25 άοριστία, 361 b 34 αόριστος, 380 a 3, 29, b 14, 381 a 14, 382 a 16 απαθής, 380 b 10 ἀπαντάω, 353 b 22 άπαρκτίας, 363 b 14, 29, 31, 364 a U, b 4, 21, 22, 29, s 365 a 2, 7, 8 απαρτίζω, 340 b 35 άπατμίζω, 359 a 31 ἀτΓειλἡ, 369 a 32 άπειμι (εΐμι), 350 b c2(3, 351 ^ b 6, 361 a 11, 383 a 9, 12 άπειράκις, 339 b 29 άπειρος, 351 a 12 άπεπτος, 371 a 3, 384 a 33 άπεπτότατος, 353 a 6, 7 απεργάζομαι, 378 a 16 . απέρχομαι, 357 a 30, b 19» 362 a 3, 384 a 5 απέχω, 345 b 21, 363 a 31, 32, 33 b 8 9
απεψία, 357 b 9, 379 a 2, b 13, 380 a 6, 9,28, 381 a 12, 13, b 9, 20
άπηκτος, 385 a 12, 21, b 1 άπηλιώτης, 363 b 13,364 a 15, 16, b 19, 365 a 10
άπηλιωτικός, 364 a 21, b 28 απίεστος, 385 a 15, 386 b 8, 10, 387 a 16
άπίλητος, 385 a 17, 387 a 16 άπιστος, 348 a 27 απλανής, 343 b 9, 29, 344 a 36 άπλαστος, 385 a 15 0 άπλετος, 355 b 23 άπλοΰς, 339 b 34, 341 b 7, 378 b 28, 32, 379 a 3 απλώς, 365 a 26, 382 a 14,1% 19, 386 b 32, 389 a 32 αirvovs, 354 a 22, 361 b 6 άποβιάζομαι, 351 a β, 364 a 29, b 8,365 b 4, 336 b 11, s 27, 368 b 10, 35 άπόγειος, 363 a 1 άποδείκνυμι, 344 a 6 αποδέχομαι, 346 b 1 ἀποδίδωμι, 339 a 7, 355 a 27, 28, 358 a 3, 363 a 11, 365 s a 34, 373 b 28 αποκαθαίρω, 383 a 31, b 3 άποκάθαρσις, 383 b 4 άποκρίνω, 340 b 20, 315 b 3 λ, 346 b 8 (bis), 349 b 26, 29, 359 a 4, 360 b 34, 362 27, 369 b 28, 372 b 32, 374 a 35, 378 a 31, 32, 379 b 7, 381 b 13
άπόκρισις, 360 b 33, 366 b 12, 381 b 11
απολαμβάνω, 369 b 26, 372 b 21, 375 b 27 απολείπω, 346 b 26, 353 a 22, 364 a 26, 367 b 22 άπόλειψις, 846 b 30, 351 a 21, b 19	*
απολύω, 371 a 19 άπομαραίνομαι, 343 b 16, 367 ^ b 11, 23,372 b 29, 375 a 14 αποξηραίνω, 388 b 6
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αποπνέω, 361 b 7, 366 a 33,
382· b s16
άπορεω, 339 a ε, b 3, 340 b t, 342 a 3, 355 a 35, b ^24, 357 b i26, 361 a ild, 362 a 11, 388 a 33
ἀπορία, 351 b 15, 19, 22, 355 b 21
απορρέω, 359 a 25, b 18, 374 a 25
άπορρήγνυμι, 365 b 8 απόρροια, 367 b 6 άπόρρυτος, 353 b 32 απορώτ<ψα, 383 b 20 άποσβεννυμι, 344 a J 8, 359 b 6, 361 b 25 αποσπάω, 371 a 32 άποσπινθηρίζω, 34Ί b 30 απόστημα, 345 b 16 ἀποστίλβω, 370 a 11 αποσχίζω, 350 a 24 αποτείνω, 343 b 22, 375 a 33, ^ 377 b 33
άποτελεω, 380 a 5, 14 άποτέμνω, 377 a 8 άποτος, 380 b 3 απουσία, 366 a 18, 382 a 33, s 383 b 3, 385 a 26,98 ἀποφαίνω, 343 a 1, 365 a 18 άπόφασις, 374 b 13 άποφνσάω, 364 b 8 άπραγμόνως, 369 b 27 άπτω, 342 a 4, 343 b 35 άπωθέω, 342 a 13, 20, 348 a 15, b 1,358 b 1,360 b 21, 364 a 9, 366 a 32, 367 a 16, 20, 368 b 2. 370 b 20, 373 b 9
απώλεια, 351 b 11 ’ Αραβία, 349 a 5 αραιότερος, 364 b 25 *Αράξης, 350 a 24
'Αργείος, 352 a 9, 10 άργέστης, 363 b 24,	364
a ϊ 8, b 5, 20, 23, 30, 365 a 3, 8
αργής, 371 d 20 αργιλώδης, 352 b 10 αργός, 352 a 13, 14 άργυρος, 384 b 32, 385 b 4, 388 a 14, 389 a 7,390 a 17, b 12
*Aργυροΰν (ορος), 350 b 14 αριθμός, 357 b 98,372 a 1, 385 a 11
* Αρκαδία, 351 a 3, 388 b (ϊ άρκτος, 343 a 8, 36, b 5, 350 b 4, 7, 354 a 25, 23, 32, 361 a 5, ϊ 6, 21, b 5, 362 a 17, 21, 32, h 7, 9, 34, 363 a 3, b 3, 15, 364 a 6, 365 a 9, 377 a 15, b 27 Άρκύνιος, 350 b 5 άρμόττω, 353 a 19, 356 b 16, 369 b 36, 372 b 15 άρουρα, 341 b 26 άρρωστέω, 366 b 28 αρρώστια, 373 b 8 ἀρχαῖον (adverbium), 351 b 34 αρχαίος, 339 b 20, 352 a 35, 353 a 34, 354 a 29, 355 b 20, 372 a 22 αρχαιότατος, 352 b 20 αρχή, 339 a 9, 11, 14, 24, 31, 33, 340 b 18, 341 b 5, 31,
344	a 17, 27, 31, 33, 84,
345	b 32, 346 b 19,21, 349 a 28, 33, b 1, 28, 34, 350 b 23, 351 a 26, b 12, 32, 353 a 34, b 1, 5, 354 b 4, 6,15, 20, 355 b 35,356 a 4, 8, 22, 33, b 1,357 b 23,25, 359 b 6, 27, 360 a 11, 13, 33, b 30, 361 a 25, 28, 30,
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32,	36, b 2, 21, 364 b 16 (bis), 20, 865 a 11, S6ti a T, 12,22,368 a 8,84, b 19,ϊ21, 27, 369 a 12, 370 b 14, !>8, 371 a 7, b 5, U,S79bgl, ■24, 381 b 34, 390 b 19
άρχω, 339 a 9, 340 b H, 356 a 8, 10, 358 a 32, 363 a 25, 365 a 9, 366 a 21, b 13, 367 a 24, 373 b 14, 19 αρχών, 343 b 4, 20, 345 a 2 ασθένεια, 372 b 8, 373 b 3, 374 a 23, b 29
ασθενέστεροι, 359 a 33, 374 b 12,32,375 a 34,376 b 26, 379 a 34, 387 a 21 Ασθενής, 344 a 18, 361 b 15, 362 a 23, 27, 369 b 5, 373 b 7, 375 b H, 377 b 88,378 a 11
Άσία, 350 a 18, 3S3 a 9 ασκός, 349 a 35, 888 b 6 Ασπίς, 371 a 25 ’Αστείος, 343 b 19 άστήρ, 341 a 33, b 8, 38, 34,
342	a 27, b 4, 31, 28, 31,
33,	343 a 33, 28, SI, b 5, 12, 17, 18, 26, 30, 33, 341 a 15, 20, 24 (bis), 28, 3d, S3, b 8, 10, 14,17, 34 (bis), 345 a 7, 15, b 13, 35, 346 a 6, 30, 36, 373 a 29
αστραπή, 364 b 30, 32, 369 a 10, b 6, 36, 18, 29, 870 a 11, 15, 22, 23 (bis), SI, > SS, b 7, 371 b U
αστρολογία, 345 b 1 αστρολογικός, 339 b 8 ίίατρον, 338 a 22, b 22, 339 b 9, 14, 32, 340 a 31, 28, 341 a 11,22,342 a 33, b 10,
343	a 6, 344 a 35, b 2, 6,
345 a 26, 27, 33, b -t, 7, 8,
20,	99, 346 a 2, 8, II, 19, 25, 27, 28, 31, b Jt>, 355 a 19, 361 b 33, 371 b 24, 372 b It, 373 b 12, 375
_ b 26, 29
άσυμμετpia, 380 a 3$ άσχιστος, 385 a 16, 386 b 26, 30
άτακτότερος, 338 b 20 Ατεγκτος, 385 a 13, b 13 (bis), 16
ατέλεια, 380 a 6, 8, 31 (bis) Ατενίζω, 343 b 12 άτηκτος, 378 a 23, 385 a 12,
21,	b 1, 12, 388 b 24 άτμητος, 385 a 17, 387 a 6 άτμιόόομαι, 34·6 b 25 άτμιόωόέστερος, Sit b 8
Ατμιθώδης, 358 a 22, 35, 360 a 9, b 2, 16, 367 h 6, 378 a 19, 27, 29
Ατμίζω, 340 b 25, 347 a 13, b 7, 8, 29, 319 b 23, 354 b 30, 338 b 16, 17. lit, 364 b 27, 383 a 24, 384 a 2, 388 b 32
Ατμίς, 340 a 34, 35, b 3, 27, 28, 341 b 10, 3t6 b '29, 32, S47 a 4, 17, 19, 21, 24, 29, b 5, 18, 24, 350 a 13, 358 a 31, 359 b 30, 360 a 2,23, b 35, 361 b ^9, 367 a 34, 372 b 16, 32, 384 a 6, 387 a 25
άτμιατός, 387 b 8 (bis) άτοπος, 342 b 4, 345 a Ιδ, 348 a 4, 319 b 91,550 b 31,355 a 18, b 12,24,357 a 18,358 ^ a 15, 360 a 27 άτροφος, 384 a 25 αΰανσις, 379 a 5
390
GREEK INDEX
αυγή, 375 a 26 αυλός, 399 b 32 αυζω, 351 a 31, 355 ii 3 4 αυτόματος. 353 b 28, 31 αύτόπτης, 350 a 17 αυχμάω, 360 b 11 αυχμός, 344 b 20, 360 b 5 (bis), 9, 361 b 9, 365 b 9, 10, 366 b 3, 7, 8, 368 b 16 αφαφέω, 351 b 3ε, 376 b 21, 389 b 36
Αφανής, 344 a 5, 377 a 8, 17 ἀφανίζω, 343 b 15,31,351 b 1, 4, 354 a 31, 355 b 13, 29, 356 a 2*, 370 a 1,387 a 27 άφέφω, 359 a 30» b 3 άδή, 382 a 19, 20, 386 a 20, 388 a 12
άφθονος, 360 b 11 άφίημι, 347 a 33,349 a 35, b 2, 356 b 30, 368 a IT, 24, 388 b 23
άφικνέομαι, 341 a 29,343 a 20, 355 a 5, b 31, 36*9 b 11, 375 b 14, 378 a 10
άφίστημι, 347 a 4, 377 a 23, 378 a 4
άφλογιστος, 387 b 18, 20 αφορία, 351 b 14 άφορίζω, 339 b 10, 350 b 23 *Αχαια, 343 b 2, 366 a 26, 368 b 6
αχανής, 340 a 32, 355 b 31, 367 a 19, 378 a 6 ’Αχελώο?, 350 b 15, 352 a 35 άχλός, 361 a 28, 367 b 17, 373 a 1, b 19, 17, 374 a 7, 18, 377 b 19	·
άχλνώΒης, 367 a 20, 23 αχρωμάτιστος, 371 a 2, b 9, 377 b 1
άχυρον, 344 a 26
άφις, 386 b 1 άφίς, 371 b 28, 29 άψυχος, 390 a J 7
βαδίζω, 357 a 2, 313 b 5 βάθος, 339 b 12, 341 b 34, 342 a t>3, b 15, 350 a 31, 351 a 6, 13, 354 a 18, 368 b 28, 382 a 14, 386 a 19, 23, 30, b 20
βαθύς, 351 a 19,354 a 27 (bis) βαθύτατος, 354 a 21 βαθυτ€ρος, 354 a 19 Βάκτρο?, 350 a 23 βάρος, 341 b 12,355 a 31, b 5, 356 h 18, 358 b 26, 359 a 6, 8, 365 a 28, 368 b 35, 369 a 23
βαρύνω, 341 a 5 βαρύτατος, 340 b 20, 358 b 3 βαρντ€ρος, 381 a 5 βασιλεύς, 352 b 24 βάσις, 362 b 2 βέλτιον, 349 a 26 βία., 341 a 26, 3ε, 342 a 25, 369 a 28, 379 a 6 βιάζω, 368 a 28,370 b 19, 371 a 15
βίαιος, 370 b 9 βιώσκομαι, 351 a 35 βλέπω, 352 a 17, 373 b 4, 6, 374 b 20, 26 βοήθεια, 379 b 23 βόθννος, 342 a 36 βορέας, 343 a 17, 345 a 1, 347 b2, 6,358 a, 35, 361 a 6, 22, bU,362aU,16,b33, 35,
363	a [2], 4, 6, 17, b 14,
364	a 13, 15, 20, b 26, 368 b 7
βόρειος, 344 b 35, 347 a 36, 37, b 9 (bis), 363 a 2, 364
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a 19, 371 a 3, 8, 377 b 26
Bomropos, 353 a 7, 372 a IS βούλομεu, 348 b 33, 349 λ 20, b 15, 354 b Si>, 363 b 31, 384 a 7 βονς, 359 a 29 βραδύς-, 341 a 23 βραδύτατα, 843 a 5 βραδύτερος, 371 a 23 βραδυτης, 357 b 34 βραχύ, 377 a 26 βραχύς, 34,7 b 22, 348 b 24·, 354 a 22, 383 b 14 βραχύτερος, 371 b 30 βραχύτης, 354 a 18 βρέχω, 359 a 22, 365 b 6, 385 b 14, 18, 386 b 5 βροντή, 369 a 10,29, b 1, 3, 6, 17,19,29,370 a 22,24,27, 31, 33, b 7, 371 b 11, 14
γάλα, 338 b 22, 339 a 34, 342 b 25, 345 a 9, 12, 20, 25, 26, 31, 32, 36, b 11, 19, 23, 26,346 a 17, b 2, 5,13,380 b 8, 32, 381 a 7, 332 b 13, 383 a 22, 384 a 16,	30,
388 a 31, 390 b 2 γαλήνη, 367 b IS Ταμηλιύον, 343 b 5 γεηρός, 380 a 24 γειτνίασις, 363 a 14 γειτνιάω, S38 b 21, 850 a 5, 360b 20,363 b 22,368 b IS γελάω, 369 a 32 γελοίος, 352 a 36, 354, b 33, 357 a 24
γελοίεος, 362 b 12 γεμίζω, 359 all γένεης, 3S8 a 24,340 b 37,342 a 14, 346 b 19, 23, 347 b
22,	34, 848 a 15, 319 b 2,
351	a 20, b 9, 3Sa a 25, b 17, 333 a 34, b 6,354 bl, ^8, 355 a 30, 356 b 8, 35,
357	b 17, 358 a 2, 27, 361 a 32, 36, 365 a 11,374 a U,
377	b 25, 378 b*28, 3d, 379 a 3, b 8, 389 b 26, 390 b 19
γεννάω, 311 b S6, 357 a 5, 6,
378	a 32, 379 a 1
γένος, 353 b 32, 365 a IS; 378 a 22, b 6, 383 b 11, 388 b 21, 389 a 18, b 25, 26, 390 b 15
γεώδης, 359 a 4, 24, 384 a 20 γή, 338 b 25, 339 a 16, 17, 19 (bis), 28, 37, b 4., 6, 11, 13, SI, 340 a 6, 7, 22, 27, 28,
29,	34, b 3, 10, 21, 25, 26, 35,87,341 a 11, b 6,9 (bis), 10, 20, 342 a 10, 343 a 12, 344 a 9,12, b 12, 345 a 27,
30,	b 3, 4, 5, 6, 7, 9, 346 b Π, 17, 24, 29, 31, 347 a 8, 10, b 27, 29, 318 a 9,
17,	20, 24, 29, 34, b 4, 349 b 4, 18, 20, 22, 23, 24, 29,
31,	33, 34, 350 a 2, 16, b 24, 36, 351 a 2, Π, 14,
19,	22, 25, 27, 30, 33, b U,
352	a 27, b 6, 28, 353 a 21,
23,	25, b 1, 7, 13, 14, 16,
18,	354 a 7, 10, 12, 25, 28, 30 (bis), 32, b 9, 23, 31, 355 a 22, 23, b 18, 35, 356 a 14, 24, 357 a 7, 10, 15,
20,	25, b 6, 9, 12, 13, 18,
358	a 15, Γ9, b 6, 30, 31, $59 b 7,10,360 a δ, 6, 7,8, 16, b 31, 361 a 17, 23, 31 (bis), 34, b 1,3,17,362 a 5, 35, b 4, 5,13,364 a 10, 11,
892
GREEK INDEX
365 a 14, 31, 27, b 1, 7,13, 24, 366 a 3, 10, 16, '38, 32, S3, b 17, 22, 29, 3i1, 367 a 3, 9, 12, 16, 24, b 5, 16, 24,368 a 14,16,21, 25,30, b 1, 10, 13, 19, 23, 369 a 3, 370 a 96 (bis), b 27, 371 a 1 [, 372 a 12, 373 a 23, 375 b 28, 377 a 19, 23, 25, 378 a 5, 7, 10, 13, 15, 16, SO, b 3, 379 a IS, 23, 382 a 3,5,6, b 3,6,32,383 a IS, 26, 27, b 9, 12, 19 (bis), 20, 22, 384 a 3, 8, IS (bis), 17 (bis), 28, b 16, 19, 20, 30, 385 a 27, 31, b 2, 8, 14,19, 22, 25, 387 a 27, b 24,, 32,
388	a 22, 25, 30 (bis), 31, b 3, 5, 8, 9, 12, 16, 24,, 30,
389	a 2 (bis), 5, 13, 16, 19, 20, 27, 31, b 12, 17
γήρας, 351 a 28, 379 a 5 γηράσκω, 351 a 34 γιγνώσκαt, 357 a 28 γλεΰκος, 379 b 30, 380 b 32, 384. a 5, 385 b 3 γλίοχρος, 383 b 34, 385 a 17, b 5,387 a 11
γλισχρότης, 888 b 14, 16, 384 a 2
γλυκύς, 355 a 33, b 5, 7, 9, 357 a 9, 29, b 1, $58 b 13, 15, 359 a 36, b 14, 385 a 3, 387 b 9, 388 b 10 γλυκύτατος, 354 b 29, 357 a 30 γλΰ,ττα, 390 a 15 γονή, 389 a 19, 22, b 10 γόνιμος, 373 9 31 Γραικός, 352 b 2 γραμμή, 367 b 10, 373 a 5, 375 b 21, 376 a 2, 10, 19, 377 a 5
γραφείς, 349 b 1, 372 a 7 γράφω, 349 b 1, 355 b 33,362 b 12, 13,363 a 26,373 a 16, 376 b 9
γωνία, 373 a 12, 375 b 24,376 b 12, 13, 29, b 9, 16 (bis)
Βάκρυον, 379 b 31, 388 b 19. 389 a 14
Βάκτυλος, 342 a 10, 369 a 23 Βαλός, 341 b 3,28,32,843 b 3, 16, 344 a 26 Ααρεΐος, 352 b 28
δαψίλεια, 343 a 10
Βείκνυμι, 339 b 32, 345 b 1, 362 b IS, 372 a 32, b 10, 376 b 5, 10, 31 δείλη, 371 b 25 δεκτικός, 387 a 20 Βελφίς, 345 b 22 δέρμα, 388 a 17 Δευκαλίων, 352 a 32 δέχομαι, 342 b 6, 13, 349 b 18, 350 a 9, 352 b 8, 356 a 26, 361 a 17,365 b 2,3,366 bl, 385 b 26
Βέω, absum, 340 b 14,24,341 a 10,21, b 18,342 ba4,34-3 a 28, b 10,27,345 a 19,35, b 24, 36, 346 a 7, 347 a 2, b 34, 348 a 22, b 5, 349 a 34, b 25, 350 b 22, 25, 352 a 15, b 11, 35S b 18, 21,27, 356 b 25, 357 b 11, 358 a 18, b 31,359 b 5,360 a 31,362 a 28,363 a 10,25, 28,365 a 26, b 12,366 b 14, 23, 29, 369 a 12, b 21, 371 b 7, 21, 372 a 25, 32, 373 a 19, 374 b 9, 24, 379 b 14, ΙΤ, 383 b 22, 389 a 25,29 Βηλος, 344 a' 4, b @0, 345 a 22,
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346 a 35, 347 a 24, b 33, 348 a 13, 32, b 2, 349 a 30, b 19,350 a 15, «*2,352 b 23, 33, 351 b 10, 355 a 13, 356 b 8, 20, 357 a 31, 20, b 6, 25, 358 b 34, 359 b 20, 360 a lo, 361 a 31* 36, b 3, 362 b 32, 363 a 9, 364 a 27, 365 b 19, 367 a 8, 368 a 9, 371 a 7, 29, 372 b 32, 373' b 17, 374 a 23, b 7, 28, 375 b 19, 376 b 5,378 b 21, 382 a 18, b 31, 383 a 9, 389 a 32, b 29, 31, 390 a 2, 4, 14, 16
δηλόω, 347 b 21, 349 b 35, 351 a 1, b 35, 352 b 19, 369 b 9, 372 b 22, 380 a 2, 390 b 19
δημιουργέ 384 b 26, 388 a 27 δημιουργίαs 389 a 28 Δημόκριτος) 342 b 27, 343 b 25, 343 a 25, 356 b 10, 365 a 18, b 1 διαγιγνώσκω, 389 a 5 διάγραμμα, 375 b 18 διαδέχομαι, 363 a 7 διαδίδωμι, 344 a 29, 350 b 29, 360 a 5
διαδρομή, 341 a 33, 342 a 7, 344 a 15, 28, 32 (bis), 346 b 12
διαθίω9 341 b 2, 342 a 27, b 21 διαίνω, 387 a 28, 31 διαίρεσις 372 b 1, 4, 26, 373 a 23,386 a 13, b 29,387 a 5 διαιρετό?, 372 b 3 διαφάω, 363 a 29, 366 a 12, 379 b 5,385 b 24, 386 a 31, b 27, 28 (ter), 29 (bis), 387 a 6, 9
διακαίω, 345 a 17
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διακάω9 387 b 28 διάκ€ΐμαΐ) 360 b 24 διακόπτω, 348 b 36 διακοσμέω, 338 a 23 διακριβόω, 367 b 11	,
διακρίνω, 340 a 10,	1 ’
34,1 a 17, 28, 3441> 3*. »*f
a 8, b 34,346 a 9.15.6 3-.
354 b 30, 361 b 17, SM a 25, 369 a 17, 370 a 30,, $81 a 6	. ,.
διάκρισις, S40 b 3, 341 D 1°< 368 b 28, 369 b 35 διάλαμψις, 369 b IS, 370 a 24 διαΧαίνω, Si6 a 36, 30^ & «'° διαλύω, 343 b 25,26,344 b*3, 346 a IS, 347 a 35, 355 a 31, 367 a 24, 373 a 38, S74 a 13,377 b 31,378 a 1, 4, 7, 387 b 14 διαμαρτάνω, 375 a 27 διαμένω, 351 a 34, 355 a Π* b 27, 356 b 20, 357 b 27, 358 b 30
διάμετρος, 342 a 26, 363 a S*, b 2, 6, 9, 10, 17, 30. 26 (bis), 31, 34, 364 a 2, 28, 876 b 14, 377 a 3 διανοάομαί) 355 b 29 διάνοια, 356 b 31 διαντικός, 38? a 26 διαντός, 385 b 10 διαπιδάω, 350 a 8 διαπίπτω, 365 b 12 διαννάω, 370 b 6, 384 b 18 διαπνοή, 368 b 9 διαπορέω, 340 a 10, 342 b 26, 349 a 13	*
διαρκάω, 349 b 11* 352 b 4 διαρραίνομαί) 341 a 30 διασείω, 359 a 22 διασκέδάννυμί) 346 b 27
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διάσπασις, 372 b 19, Li(), διασπάω,*367 a 29, 372 b ill, 26, 378 a 6, 8
διασπείρω, 341 b 33, 1)69 a l25 διάστασις·, 350 b 36 διάστεμα, 340 a 1,37,345 b 3, 17, 376 b*8 διαστρέφω, 383 a i?5 διατείνω, 355 b 26, 367 b 10 δνχτελἐω, 341 a 8, 351 a 23, 372 a 16
διατήκω, 385 a 28 διατμίζω, 341 b 23. 353 b 8, 357 a 11
διατριβή, 374 a 12 διατρίβω, 353 a 35 διάττω, 341 b 35 διαυλωνίζω, 366 a 27 διαφαίνω, 342 b 6 διαφέρω, 340 a 13,341 b 5,2 4, 347 b 15, 349 a 23 (bis), 350 a 10,351 a 33,353 b 25, 355 b 27, 356 b 12, 26, 357 a 22, b 34, 359 a 7, 360 a 15,18,362 b 20,365 b 15, 368 a 18,369 b 30,372 a 19, 374 a 1, 4, b 22, 375 a 24, b 33, 376 a 22, 377 b 11, 381 a 10, 385 a 1, 8, 19, b 26, 386 a 12, 387 a 28, 388 a 11, 390 b 6 διαφεύγω, 357 b 22 διαφθείρω, 352 b 29 διαφορά, 340 b 9, 347 a 10, 353 b 29, 359 b 20, 368 b 22, 371 b 16, 378 a 16, 380 b 31, 388 a 10, 390 b 7 διάφορος, 360 b#14 διαχέω, 370 b 5» 376 b 23 διάχυσις, 382 a 30 δίδυμος* 343 b 31 δίδωμι* 359 a 27, 368 b 9,
[26], 376 a 4 (bis), 5, 7, 384 b 10
δίειμι (ei/xi), 365 b 34, 371 a
διέξειμι, 388 b i28 διεζέρχομαι, 368 a 6 διέρχομαι, 339 a 5, 344 a 30, 368 a 4, 371 a 27 διεχω, 362 b 35 διηθέω, 354 b 17, 359 b 7, 368 a 22, 371 a 27 διήκω, 360 b 13, 363 a 5, 18 διϊκνέομαι, 374 b 15 διίοτημι, 339 a 27, 371 b 12, 14, 386 a 16 δίνη, 370 b 22, 371 a 11 Βΐνος, 370 b 28 δίοδος, 351 a 6, 384 b 10 διονομάζω, 350 b 12 διοράω, 390 a 20 διορίζω, 339 a 11, b 15, 26, 340 b 5, 341 b 1,353 b 30, 364 a 4, 22, 378 b 10, 26, 380 a 10, 381 a 31, 380 b 15, 23
διορισμός, 339 a 34 διορύττω, 352 b 25, 29 διττλοΰς, 339 a 14, 341 b 8* 357 b 24, 360 a 9,375 a 30, 378 a 17
δΙττλωμα, 346 a 24 δίς, 339 b 28, 356 b 13, 372 a 29
διττός, 369 a 13 διώρυζ, 350 a 1 δοκέω, 339 b 23,340 a 36,341 a 35, b 34, 342 a 32, b 3, 16, 18, 29, 343 b 34, 344 a 24,25, 347 b 35,348 a 14, 349 a 23, b 3, 354 b 4, 15, 360 a 3, 361 b 30,366 a 27, 367 a 33, 368 a 24, 370
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a 17, 371 b 2, 373 b 2, 3, S73 a 20, 26, b 5, 3T5 a Π, 377 b 3, 383 a 4-, 387 b 13, 389 b 12, 390 b 10 Sofa, 339 b 19, 39, 34, 343 b 25, 354. b 19, 370 a ΙΤ δράω, 359 a 16
δρόσος, 347 a 16, 18, 22, 36, b 17, 20, 31, 34,9 a 9, 378 a 31
δύναμαι, 339 a 6,341 a 17, S4S a 13,347 a 27,32,351 a 13, 34, b 18, 352 all, 355 a 2, 363 a 5, 365 b 3, 34., 366 b 24, 28, 368 a δ, 13, 22, b 2, 20, 370 b 31, 371 a 10, 12, 372 a 6, 373 b 9, S80 a 14, b 9, 381 a 4, b 2, 385 a 2, 4, b 30, 886 a 30, b 3, 20, 27, 30, 387 a 4, 14, b 20, 390 a 10, 12 δυνάμει, 339 b 1,340 b Id, 28, 29, 358 b 8, 369 a 14, 370 b 13, 378 a S3, 390 a 18 δύναμis, 339 a 23, 32, b 17, 24, 340 a 14, 16, 345 b 33, 34.7 a 8, 351 a 33, 3S7 b 3, 358 a 24,359 a 33, b 10,13, 366 b 16, 22, 36T b 5, 369 a 5, 370 b 14, 878 b 29, 33, 34, 379 a 20, b i, 11, 382 a 5,31,385 a 11,20,388 a 23 δυνατός, 344 a 6,345 b 28,348 a 5, 357 a 19,360 a 17, 362 a 33, b 6, 34, 370 a 7, 386 b 11
δύνω, 361 b 31, 371 b 27, 372 a 28, 373 b 13
8iW, 343 b 15, 361 b 32, 371 b 26, 375 b 26 δυσμη, 343 b 3, 350 b 1, 361 a 9,363 a 34, b δ, 6,12, 19,
25, 364 a 21, 24, 26, 365 a 7, 367 b 9, 372'a 14, 16, 377 b 38
δυσάρεστος, 378 b *24, 381 b 29 δυσχωρία, 368 a 5 δύω (vei bum), 342 b JO, 343 b 22
Δωδώνη, 352 a 35
lap, 347 b 37, 348 b 26, 38, 365 a 2, 866 b 2 εαρινός, 364 b 1 όάω, 347 b 10, 356 b 38, 373 b 21	K
εβδομηκοστός, 362 a 24 εβενος, 384 b 17, 18 Έβρος, 350 b 17 εγγίγνομαι, 359 a 21, b 10, 369 b 12, 370 a 6, 24, 3T9 _ b 6, 381 b 10, 389 b 5 εγκατακλείω, 378 a IS, 29, 381 b 2, 384 b 34 εγκαταλείπω, 368 a 4 εγκύκλιος, 339 A 4, 3il b 11. 344 a 9
εγκυκλίως, 339 A 12 εγχειρόω, 353 b 27 εγχωσις, 352 b 34 εδεσμα, 359 b 16 έδρα, 350 a 3.1*, 35, 356 a 4 εδωδή, 381 a 2 έθελω, 347 a 5
έθνος, 350 a 34, 351 b 11, 16,
23
εθω, 367 b 7
είδος, 888 b 25, 33D a 29, 357 b 28, 31, 359 b 28, 360 a 18, 363 £ 32 (bis), 378 a 20, b 28,379 b 10,17,26, 380 b 82, 381 b 4, 24, S82 a 29, b 11, 13, 383 b 14, 388 a 26, b 2
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«'δωλον, 373 b 5 εικάζω, 366 b 29 εικότως, 372 b 32 είκών, 390 a 13 είλεω, 356 a 5
ειλικρινής, 340 b 8, 388 b Hi €ῖμι, 365 b SI, 34, 368 a 20 είρεσία, 369 b 10 εισβάλλω, 351 a 10, 356 a 11, 359 b 19
είσβλέπω, 377 b 1 εισειμι, 359 a 383 a 9, 28 εισέρχομαι, 355 b 7 είσοδος·, 384 b 21 είσοικίζω, &51 b 31 είσπίπτω, 371 b 7 είσπλεω, 350 a 31, 353 a 3 είσρεω, 356 a 16 εκβάλλω, 367 b 13, 375 b SI, 376 a 1, 380 a 26 ἐκδίδωμι, 351 a 11 εκθλίβω, 341 a 5, 342 a 1, 9, 369 b 5, 371 a 18,383 a 18, 385 a 25
εκθλνφις, 342 a 15, 369 a 22 εκθυμιάω, 388 a 8 iκ καίω, 341 b 16, 20, 36, 342 a 17, 344 a 18 εκκαυσις, 342 a 2, 15 ἐκτκάω, 341 b &S, 384 a 20, 23 εκκειμαι, 376 a 10 εκκρίνω, 342 a 1, 18, 345 a 7, 357 b Π, 364 b 32, 369 a 24, 27, b 32, 370 b 5, 8, 17, 29, 32, 371 a 10, 379 b 8, 380 b 20, 381 b 2, 387 a 26, 388 a 15 εκκρισις, 342 afi5, 34 i b 21, 346 a 1, b 6, 361 b 18, 367 b 15, 369 a 36, 370 b 3, 9, 11, 378 a 12, 387 a 25, 28, 30
εκκρούω, 381 a 16 εκλείπω, 342 b 34, 347 b 29, 367 b 4, 369 a 17, b 3, 374 b 13, 384 b 28 εκλειψις, 361 b 20, 25, 26, 27, 30, 31
εκνεφίας, 365 a 1, 3, 366 b 33, 369 a 19, 370 b 8, 17, 29, ^ 371 a 3, 4, 10, b 15 εκπηΒάω, 369 a 23 εκπίμπρημι, 346 b 12, 367 a 10
εκπίπτω, 342 b 17, 344 b 33, 345 a 14, 369 b 7, 371 a 1, 375 b 22
εκπνέω, 371 a 13, b 5 εκπτωσις, 370 a 5 εκπυρόω, 338 b 23, 340 b IS, 341 a 18, 32, 34, 349 b 2, 22, 344 a 14, 369 b 5, 371 ^ a Ιδ, 23, 378 a 91 εκπύρωαις, 342 b 2 εκρεω, 356 a 16 εκρήγννμι, 366 b 32, 368 b 5 εκριπίζω, 3 it) a θ εκροή, 351 a A, 356 a 10 εκρούς, 351 a 10 εκρυσις, 351 a 5 εκτείνω, 374 b 11, 387 a 14 εκτεμνω, 362 a 35 εκτμημα, 362 b 5, 363 a 29 εκχνσις, 354 a 26, 368 a 32 ελαιον, 381 a 8, 382 b 16, 383 b 14, SI, 28, 384 a 16, 385 b 4, 387 b 7, 10, 22,388 a 5 s 9, 32, b 10 ελαιώδες, 388 a 5 ελατός, 378 a 27, 385 a 16, b 10, 386* b 18, 19, 22, 23, 24, 25
ελαφος, 384 a 27 ελιξ, 371 a 12
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ελκτός, 385 a 16, b 10, 386 b 11, 14, 15, 17, IB, 387 a 11
έλκω, 343 a 3,9,355 b 10,359 a β, 360 a 7, 364 b 13, 365 b 5, 379 a 25, 380 b 24, 386 b 12
Ελλός 351 a 7, 352 a 9, 34 ἐλλείπω, 319 b 18, 363 a 4,382 a 20
Έλληι. 352 b 3 Ελλ^νι/ῶς» 350 b 15, 352 a 33 ελλησποντίας, 361 b 19 Ελλήσποντο?, 366 a 26 &fis, 390 b 7
lAos, 350 b 20, 21, 351 b 31 ελώδης, 351 b 24, 352 a 3, 10 ἐμβάλλω, 344 a 27, 356 a 31, 359 a 18, 34, b 2 εμμείγνυμι, 357 a 16 εμμένω, 376 b 28 Εμπεδοκλή, 357 a 26, 369 b 12, 381 b 32, 387 b 4 , ἐμπεριλαμβάνω, 358 a 23, 369 a 25, b 13, 388 b 21 εμπερίληψις, 369 b 19 εμπίπτω, 344- a 16, 361 b 19, 365 a 4, 5, 20, b 6, 8, 369 a 36
εμποιεω, 372 b 8 ἐμφαίνω, 345 b ild, 372 a 33, b2,4, 5,373 b 18, 377 b 21 εμφασiff, 345 b 15, 18, 24, 373 b 24, 31, 374 a 16, 377 b 17
έμφυτος, 355 b 9 ἐναντία)σι?, 344 b 36 ἐναπολαμβάνω, 366 b 10, 16, 372 b 30
εναπολείπω, 352 b 35 εναπόληψις, 370 a 1 εναποσβέννυμι, 369 b 16
ενΒεης, 379 a 19 ενΒεια, 379 a 19,380 α 6, 7,32, 381 a 14, 15, 16, b 17 ενΒελεχης, 347 a 5 ενΒεχομαι, 339 b 10, 343 b 21, 3t8 a 12, 358 a 26, 362 b 16, 24, 363Γ a 23, 373 b 29, 377 a 12, 390 b 3 ἐνδία), 346 a 2 ἐνδιατρίβω, 348 a 8, 357 a ψ ενειμι, 340 b 31, 347 b 93, 26, 358 a 27, b 5, 359 b 9, 379 b 35, 380 a 22, b 26, 383 b 26, 30, 384 b 27, 389 b 5 Ενιαυτός, 344 b 349 b 19, 352 a 30, 355 a 27 ενισχύω, 362 a 25 ενοπτρον, 349 b 12, 345 b 13, 14,15,19,26,372 a 33, b 1, 7, 373 a 19, 22, b 8, 16, 18, 22, 25, 27, 374 a 25, 29, b 19, 377 b [8], 14, 17, 33, 378 a 4, 11 εντελεχεία, 381 b 27 εντυγχάνω, 372 a 29 ενυγρος, 351 a 19 evvBpos, 351 a 34, 35, b 25, 352 a 22, 353 a 21 ενυπάρχω, 357 a 8, 359 a 24, 369 b 3ε, 370 a 7, 25, b 15, 380 b 14, 381 b 2 εξάγω, 383 a 16 εξαιρεω, 384 a 29, 31 εξαίρω, 356 a 20 εξαίφνης, 368 a 6, 390 a 22 εξατμίζω, 347 b 27, 355 a 18, 383 a 16, b 29, 384 a 14, 387 a 24, 9T,8 a 29, b 1, 24 εξειμι (εΐμι), 356 a 139, 357 b 6, 379 a 23,382 b 21, 383 a 20, 384 b 9, 388 b 23, 29, 389 a 22
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εξέρχομαι, 361 b ^9, 366 b 33, 367 Α 5, 383 a 27, 381b 21 εξεστι, 358 b 8, 374 a 5 εξηκοστός, 353 a 4 έξικμάζω, 384 b 9, 385 b 8, 388 b IB έξίστημι, B89 b 11 εξίτηλος, 390 a 21 εξουσία, 359 a l27 ίξωθέω, 351 b 5 ἐοί’κα, 339 b 26, 342 a 2, 8, 346 a 30, 351 b 19, 352 a 2, 355 a 7, 17, 356 b 6, 12, 357 b 19, 860 b 13, 369 b 24, β88 b 21, 390 a 2 επάγω, 379 a 25 επαγωγή, 378 b It επαίρω, 377 a 9 επακολουθέω, 371 b 7 επακτός, 382 b 11, 19 έπάλλαξις, 387 a 12 ἐπαλλάττω, 374 b 4 επαναβαίνω, 34<2 b 34 επανατελλω, 376 b 29 επανέρχομαι, 343 b 24, 348 b 13,381 b Π, 385 a 25 επειμι (εΐμι), 351 a 6, 353 a ϊ22 επέρχομαι, 349 b 11, 14, 352 a 24, 361 a 7, 367 a 17 έπέχω, 354 a 10, 355 b 18, 369 a 1
επιβλέπω, 355 b 24 έπίΒηλος, 357 a s30, 361 a 27,
367	b 3
επιΒηλόω, 373 a 31 έπιΒήλως, 344 b 28, 354 a 15,
368	a 13, 374 b 21 επιΒιατρίβω, M71 a 23 ἐπιδίδωμι, 353 a 2 ἐπίδοσις, 351 b 26 επιζευγννμι, 373 a 10, 375
b 23, 376 a 17, 27 (bis)
έπιζητέω, 362 a 16 επικαίω, 371 b 14 έπικάω, 371 a 19, 21 έπικρατέω, 347 b £6 έπικρέμαμαι, 350 α 8, 352 b 9 έπιλανθάνομαι, 351 b 21 επιλείπω, 358 b 27 έπινέφελος, 369 b επίπεΒον, 373 a 14, 375 b 31, 376 a 1, 9, b 15, 382 a 12, 14, 386 a 19, 21, 23, 31, ^ b 12, 13, 21 επιπίπτω, 36 i b 3 επιπλέω, 348 a 9, 359 a 13,18, 384 b 17
επιπολάζω, 339 a ΙΤ, 341 b 11, 358 b 33, 360 a 7, 368 b 29, 383 b 25
έπιπολής, 362 a 27, 368 a 27 επιπρόσθησις, 342 b 9 έπιρρέω, 361 b 30 επίρρνσις, 356 a 3 επισημαίνω, 368 a 1 έπιτελέω, 381 a 98 έπιτέλλω, 345 b 23, 361 b 31 επιτολή, 361 b 35 επιφάνεια, 372 a 31 επίχνσις, 356 a 0 ἐπομβρία, 360 b 6, 361 b 10, 365 b 10, 366 b 3 έπομβρος, 360 b 4 επωθέω, 370 b 23 εργάζομαι, 353 b 29, 375 a 27, 378 b 27, 379 a 10, b 11,
383	a 32
εργασία, 353 a 4, 378 b 27,
384	b 26
έργον, 349 b 35, 352 b 22,353 a, 6,17, 360 a 15, 361 b 3, 370 b 3, 378 a 12, b 29, 381 a 30, 387 b 11, 389 b 27, 390 a 10,11,14,16
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εριον, 375 a 26, 382 b 12, 385 b 14, 18, 386 a 38, b 16, 25, 387 a 18 'Ερμής, 342 b 33 *Ερύθεια, 359 a 28 ερυθρός, 352 b 23, 354 a 2, 374 a 5
εσπερα, 343 b 19, 344 b 34,
345	a 3, 350 a 33 Έσηα, 369 a 32 εσχατεύω, 362 b 22 έσχατο?, 339 b 2,14, 341 b 20,
346	b 33, 350 a 36, b 7, 362 a 5, 354 b 25, 369 a 17, 390 a 5
ετήσια ι, 361 b 24, 35, 362 a 12, 19, 23, 24, 30, 363 a 15, 365 a 6
£tos, 353 a 4,360 b 4,368 a 1, 372 a 28 Εύβοια, 366 a 27 εύδία, 346 b 34, 347 a 22, b 1, 2, 5, 372 b 19, 29, 33 εύδιεινότερος, 347 a 23, 348 a 3 εύεργώς, 377 b 25 ευήθης, 365 a 29 cui ΐενεω, 352 a tf εύθλαστος, 386 a 96, 27, 28 εύθυνσις, 386 a 7 εύθυντός, 385 b 27, 386 a 8 εύθύνω, 385 b 32 εΜτὰς, 367 b 11, 385 b 30, 31,32
εύθυωρία, 371 a 13, 377 b 1, 387 a 20
ευκαίρως, 341 b 22 Eύκλής, 343 b 4 εύκραής, 352 a 7 εύκρατος, 344 a 14, 20 εύλογος, 341 a 24,346 a 8, 354 b 5, 357 a 2
ευλογών, 341 a 27, 361 a 20
Εὅίεινοε, 350 b 3, 354 a 17 εύογκότερος, 380 a 5 εύόριστος, 360 a 23, 37$ b 24, 381 b 29
Eupiiros, 366 a 23 ευρίσκω, 350 b 19,351 a 5,13, 352 a 24, b 27 εύρόνοτος, 363 b 22 εῖμ* (ἀ), 363 a 7, b 21, 364 a 17, b 3, 19, 20, 24, 26, 373 b 11 ευρύς, 370 b 18 ευρυχωρία, 367 a 18 Ευρώπη, 350 b 3 ευσήμως, 363 a 27 ευφυΐα, 344 a 28 ευώδης, 385 a 2 εφάπτω, 339 a 2, 376 a 6, b 9 Εφεξής, 373 a 21 Εόςσο*, 371 a 31 εφήμερος, 347 b 21 εφθός, 380 b 10, 21, 381 a 21, 27, 29, 383 a 5 έφοδος, 343 b 3 ἐφοράω, 343 b 11 ἐφυδρο?, 347 a 31,359 b 14 εφνσ^ 379 b 12, 3S0 b 13,34, 381 a 9,12,29, b 3,7, 14,21 εφητός, 380 b ^4, 381 a 7 εφω, 379 b 28, 380 b 15, 19, 22, 29, 31, 381 a 1,4, 8,18, 24, 31, 382 b 25, 384 a 2, 4, 20, 21, 387 b 7, 388 b 23 εωθεν, 345 b 23, 371 b 25 εωος, 367 b 27
εως (substantmmi), 350 a 21, 29, 33, 364 a 24, 365 a 10, 367 a 25
ζαω, 355 a 4
ζόσις, 340 b 23, 341 b 22, 370 a 6, 8, 9
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Ztvs, 343 b 30
ζςφυρικάς, 364 a i20 ζέφυρος, 363 a 7, b 12, 364 a 18, b 3, 23, 3(>5 a 8 (bis) ζέω, 370 a 10, 379 a 31, 385 b 3, 389 b 2
ζημιόω, 359 all
ζητέω, 354 b 11,355 b 20, 356 b 17
ζήτησις, 349 a 27 (bisj Χοφτρός, 375 a 19 ζώδιον, 343 a 24, 345 a 20, ‘346 a 12 ζωή, 351 b 10 ζώνη, 34S*b2i ζώον, 339 a 7, 351 a 28, 355 ‘b 6, 358 b 9, LI, 3(36 b 25, 378 b 31, 379 b 6, 381 b 9, 382 a 6, 384 b 31, 38S a 16, b 22, 389 b 5
ήγέομαι, 339 b 22 ήδυνω, 359 a 34 ήδυσμα, 381 b 30 ήθέω, 353 b 15, 357 a 31, b 1, 359 b 13, 389 b 2 ηθμός, 359 a 4 ήκω, 356 b 22
ήλ€κτρον, 388 b 18, 19, 20, 25, 389 a 13
ήλιόομαι, 350 a 31 ήλιος, 341 a 13, 20, 93, 94, 35, b 7, 342 a 33, b 19, 343 a 4, 10, 14, 35, 20, 34, 36, b 6, 21, 344 b 3, 5, 15, 345 a 7, 16, 22, 27, 29, 30, 34, 35, b 2, 4, 5,6, 8, 11, 20, 27,
346	a 4, W, 14, b 21, 36,
347	a 4, 348 b 33, 349 b 3, 351 a 32, 353 b 7, 8, 12, 354 a 29, b 27, 34, 355 a 6, S, 11, 13, 15, 17, 19, 23,
h 19, 356 b 22, 28, 357 a 8, b 20, 359 b 34, 360 a 7, 16, b 14, 361 a 7, b 14, 36, 363 a 6, L8, 25, 363 a 14, 364 a 9, II, 25, b 15, 17, 365 b 25,366 a 15, 18, 367 a 20, 23, b 22, 368 b 20, 21, 369 b U, 370 a 3, 371 b 23, 372 a 13, 20, b 13, 373 a 1, 17, I<), 21, 38, b 12,21,30, 33,
374	a 7, 12, b 2 (bis), 25,
375	a 3, b 5, 15, 376‘ b 22, 28, 377 a 9, 28, 31, 38, b 7, [7], 9, 19,21/22,30,31,34, 378 a 1, [3], 4, 6, 7, 383 b 34
ημέρα, 342 a 19, b 19, 344 b 33, 345 a 2, 347 a 13, 348 b 9, 349 a 7, b 16*, 28, 354 b 14» 29, 355 b 22, 28, 36Ό a 3, 4, 361 b 33, 362 a 1, 366 a 14, 15, 18, 367 b 9, 34, 370 a 20, 21, 371 b 25, 31 (bis), 372 a 15, 21, 26,
' 377 a 12, 13, 20, 25 ήμερη, 355 a 14 ήμέτςρος, 31*3 a 3, 345 b 11, 351 b 10, 366 b 30 ημικύκλιον. 34ό a, 23, 316 a 24, 371 b 27, 375 b 17, 27, 28,
376	a 3, b 12, 13, 21, 377 a 6, 7, Χβ (bis)
ήμισφαίριον, 375 b 19, 24 ἡπειρος, 351 a 21, 353 a 54, 369 a 4 (bis)
'Πρά/τλεια, 367 a 1 Ηράκλειο?, 354 a 12, 363 b Jl, 28
Ηράκλειτος, 355 a 14 'Ηρακλής, 359 a 28 ήρέμα, 343 b 14, 373 b 4, 375 a 21
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ηρεμαιότερον, 368 a 12 ήρεμεω, 345 b 13, Ιδ, 349 a 2, ' 367 b SO ήττάομαι, 368 b 4 "ϋφαιστος, 369 a 33 τιχεα), 367 a 14 •ηών, 353 a 10, 11
θάλαττα, 339 b 12, 342 all, 34.9 a 13, 850 a 22, b 13, 351 a 4, 9, 12, 22, 28, 24 (bis), b 5, 353 a 19, 24, b 19, 33, 28, SO (bis), 353 a 21, 33, 23, S3, b 1, 9, 17, 31,35,354 a 3, 5, 0,19,23, 30, b 3,13,16,33, 355 b 2, 3,4,18,33, S3,356 a 7,33, 29, S3, 34, b 1, 9, 94, 31,
357	a 8, 21,25, b 6, 20,27,
358	a 14, b 7, 16, 24, 30,
359	a 1, 2, 9, 15, b 22, 362 b 18,29, 363 a 5,866 a 25, 28, 31, 367 a Ιδ, 17, b 12, 16, 368 b 2, 9,34, 369 a 6, 370 a 13, 373 b II, 374, a 30, 379 b 4
θαυμαστός, 343 a 5 θεάομαι, 350 a 15 Belov, 378 a 23 θείος, 339 b 25 θέλω, 362 a 30, 384 a 31 θεολογία, 353 a 35 βορινός, 34S a IS, b 1, 350 a 29, 362 a 12, 19, 20, 31, 363 a 10, b 4, 5,18,25, 364. b 2, 3, 371 b 31, 377 a 20 θερμαίνω, 341 b 6, 353 b 11, 355 a 16, 18, 23, 357 b 11, ' 360 a 8, 25, 362 a 10, '21, 364. a 11, 365 b 26, 379 b 29, 380 b 38, 3S1 a 32, 382 b 8, 17, 23, 384 b 7
θερμασία, 3S0 b 21 θερμός, 340 a 38, b 16*23,25,
26,	27, 28, 341 a 6, IS, 27, 32, 36, b Π, It, 342 a 1, 16, 21, 344 a 10, b 24, 345 a 8, 346 b 30, 347 a 8, b 6,
27,	348 a 20, b «3, 14, 16, 36, 349 a 3, 358 a 13, 31 (bis), 34, b 7,359 a 32, b 5, 860 a 25, 27, b 81, S4, 361 b 16, 364 a 23, 366 a 38," 367 α 32, S3, b 2, 23, 28, 369 a 17, 21, 370 a S, 371 a 1, 5, 372 b 31, 378 b 12, 21, 379 a 1, 19, 24, 28, 30,
31,	b 12, 19, 880 a 5, 22,
32,	b 1, 3,18, 381 b 8, 383 a 32,33, b 9,10, [7,30,24,
33,	383 a 1, 2,4, 9, 16, 18, 27,28,29, SO, b 10, 15, 30,
384	b 4, 9, II, IS, 14, 24,
385	a 3,23,24,26 (bis), 27, 31, 32, b 2, 387 a 25, 30, b IS, 16, $88 a 1, 24, 32, b 4, 5, 12, 14, IS, 16, 22,
28,	29, 389 a 9, 23, s24, 27, •28, b 9, 13, U, 390 b 4, 8
θερμότατος, 358 b 10, 11, 889 b 19
θερμότερος, 347 a 24, 364 a 21, 24, 373 a 38, 380 a 4, 389 b IT
θερμότης, 3M) a 21, 30, b 13, 34,1 a 13, 19, 24, 30, 346 b 25, 26, 347 a 32, b 4, 25, 34.8 b 7,351 a 31,355 b 10, 358 b 8, 359 b 35, 360 a 6, 16, 362 a 4, 6*28, 369 <125, b 35, 378 b IS, 379 a 17, 18, dl, 26, 32, 85, b 7, 21, 24,34, 380 a 3, 7 (bis), 20, b 6, 10, 13, 23, 381 a 14,
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19, 23, 25, 28, b 8, 17, 389 b 3,8, 21, 26, 383 a 31, 384 b 27, 389 a 26, b 2, 3, 1, 6 (bis), 7,8,19,21,390 b 3, IS θάρος, 348 a 18, b 26, 28, 349 a 5, b 8, 361 a 13, b 32, 366 b 4, 379 a 39
θεσις, 339 a 33, 340 a 20, 341 b 24, 312 a 23, 346 a 18, 34, b 16, 356 a 10, 368 a ai, 25, b 11, 372 a 3, 374 a 30, b 1, 375 a 31 θετέον, 388 b 32 θύω, 339 b 25
θεωρεί 338 a 25, b 26, 339 a 6, b 32, 35, 345 b 27, 346 a 31, 353 b 18, 363 a 26, 366 b 23, 371 a 30, 31, 372 b 9, 374 b 15, 22, 27, 375 b IB
θεώρημα, 339 b 8, 37, 345 b 2 θεωρητεον, 390 b 20 Θῆβαι, 351 b 34 θήκη, 390 a 23 θημών, 344 a 26 0ἡρα, 348 b 35 θηρεύω, 348 b 35 θιγγάνω, 34i2 b 20 θλάσις, 386 a 18, 28 θλαστός, 385 a 15, 386 a 17, 25, b 22, 23, 387 a t θλάω, 386 a 26 θλΐφις, 382 a 13 θνήσκω, 390 a 12 θρασκίας, 363 b 29, 364 a 1, 14, b 4, 22, 29, 365 a3,7 θραΰσις, 386 a 13, 390 b 7 θραυστός, 3§5 a 14, 386 a 9, 10, 11 (bis), 15, 387 a X θραύω, 387 a 5
θρίξ, 386 b 14, 387 b 1, 4, 388 a 17, 389 a 12, 390 b 5
θυμίασις, 387 a 30, 32, b 6, 13,
388	a 3
θυμιατος, 385 a 18, 387 a 23, 26, b 7, 8,21,31,389 a 17 θυμιάω, 362 a 7,9, 11,387 b 9
ιατρός, 384 d iil Ιδέα, 380 a 17, b 30 ἰδὑμ 378 b 5 ιδιαίτατο?, 382 a 3 ῖδιος, 360 b 15, 374 b 16, 385 a 1
ΙΒίω, 350 a 1, 357 b 14, 18, 21
ιδίως, 379 a 12
ιδρύω, 339 b 11
ίδρώς, 353 b 12,13, 357 a 25,
29,	b 4, 14, 358 a 10 Ιερά (νήσος), 3G7 a 2 Ιθαγενής, 364 a 16, 18 Ικμάς, 376 b 28
Ιλύς, 388 b 7 Ιμας, 386 b 14
iμάτιον, 359 a 22, 371 a 28, 382 b 19 “Ιναχος, 350 b 16 Ινδιτὴ, 362 b 21, 28 Ίν$ός, 350 a 25 Ιξός, 385 b 5, 386 b 14 Ιπποκράτης, 3ί2 b 36, 343 a 98 3AAt b 1 5
tpis, 371 b 18, 26,32,372 a 9, 21, 373 a 2, 32, b 32, S3, 374 a 8, 15, 20,31,30, b 5, 28, 875 a 1, 10, II, IS, 18,
30,	b 6, T, 9, 12, 16, 376 b 24., 27, 377 a 13, IS
ίριώ&ης, 874 a 28
is, 384. a 28 (bis), 388 a 17,
389	a 20, 21 Ισάζω, 358 b 15
Ισημερία, 364 b 1, $71 b 30, 377 a 12, 14 (bis)
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ισημερινός (adiectivum), 343 b 3, 345 a 3, 350 b 1, 363 a 34, b 1, 12, 14 364 a 17 Ισημερινός (substantivum), 37T ^ a 18
ισοταχών, 345 b 17 ίσότης, 3 40 a 4, 15 ΐστημι, 374 b 4, 376 b 27 "Ιστρος, 350 b 3, 3, 9, 356 a 38 ΙσχΙον, 343 b 11 Ισχυρός, 361 b 27, 364 b 6, 367 a 23, b 32 Ισχυρότατος, 366 a 24 Ισχυρότερος, 366 a 33, 371 b 4, 374 b 31, 387 a 21 ίσχυρώς, 349 a 9, 366 b 14 Ισχύς, 366 b 37, 370 b 10 Ισχύω, 361 a 35, 367 a 31, 379 a 28
ϊσχω, 343 a 37, 30, 356 a 13 Ιταλία, 367 a 7 Ιταλικός, 343 b 30 Ιχθύς, 348 b 35, 359 a 21, 36, 39
Ιχώρ, 389 a 10 ΙχωροειΒής, 384 a 32
καθαρός, 339 b 30, 344 b 14, 383 b 1
καθαρώτερος, 340 b 8 κάθεσις, 356 all κάθετος, 373 a 13, 376 b 19 καθίημι, 351 a 13 καθόλου, 339 a 7, 359 b 31, 378 b 28,379 b 16,381 b 4, 385 a 21
καικίας, 363 b IT, 30, 364 a 15, b 1,19, 14,18, 24,25 καιρός, 344 b 36, 358 b 33 καίω, 341 b 3, 36, 37, 30, 342 b 3, 343 a 9, 371 a 34, 387 b 10, 388 a 6,389 b 33
παλάμη, 341 b 21 κάλαμος, 349 a ϊ, 3, 359 b ϊ,
385	b 27 κάμινος, 383 a 25 καμΎττός, 385 a 6, 13, b 37,
386	a 8
κάμπτω, 385 b 31, 386 a 1, 3, 4 (bis)
κάμφις, 386 a 2, 7 (bis) Κανωβικός, 351 b 33 καπνός, 341 b 21, 343 b II», 19, 359 b 32, 360 a 25, 361 a 19, b 19, 371 a 33 (bis), 374 a 6, 7, 387 b 1, 23, 24, 388 a 2, 3, b 6, 389ib 22 καπνώδης, 341 b 10, 15, 360 a 10, b 3,374 a 26,378 a 19 καρπός, 385 b 19, 389 a 15, 390 a 23 Κάσπιος, 354 a 3 καταβαίνω, 349 b 32,355 a 26, 356 b 26, 361 a 15 καταβολή, 352 b 15 καταδύνω, 359 a 9 καταδύω, 359 a 19 κατακαίω, 358 a 14, 361 b 20, 363 a 13, 371 a 28, 379 a 7
κατακάμπτω, 386 a 1 κατάκαμφις, 386 a 5 κατακάω, 359 b 2 κατακλείω, 366 a 16 κατακλυσμός, 352 a 33,368 b 5, 12
κατακτάς, 385 a 14, 386 a 9, 10, 11 (bis), 16 καταλείπω, 367 b 18 καταλήγω, 340 b καταμαραίνω, 344 a 30, 361 b 27, 368 a 7, 372 b 20 καταξηραίνω, 340 b 1 κάταξις, 386 a 12
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καταπαύω, 361 b 20, 22, 364 b 14
καταπίνω, 351 a 1, 16 καταπλύνω, 357 b o καταπνκνόω, 3R> a '29
καταρροές, 380 b 5 κατάσπασις, 369 b i20 κατασπάω, 371 a 15 κατατεφρόω, 367 a 7 καταφανής, 375 a 2i2 καταφέρω, 347 a 15, 348 all, 354 b 31, 358 b 3, 36*9 b IS, 372 a 13
καταψύχω, 36 L a 2, 368 b 34 κάτειμι, 350 a 9, 358 b 33, 360 a 5
κατέρχομαι, 348 b 15, 358 b26
κατέχω, 345 a 1, 355 b 2, 360 b 33, 367 b 30 κατοικέω, 350 a 34, 363 b 27 κατοικισμός, 351 b 22 καττίτερος, 388 a 14, 3B9 a 8 Καύκασος, 350 a 26, 28, 351 a Β
καύμα, 342 b 10, 362 b 17 καυματώΒης, 364 b 23 καυστικός, 387 a 25, 30 καυστός, 384 b 16, 385 a 18,
387	a 17, 18, 19, b 13, 18 κάω, 358 a 12, 14, 359 b 10,
371 a 31, 33, b 3, 382 b 8,
388	a 2, 9, 389 b 21 κείμαι, 349 a 22, 346 a 18, 28,
347 a 10, 350 b 21, 354 b 9, 12, 357 b 24, 360 b 14, 363 a 3, 38, b 20, 26, 27, 364 a 30, 37i?a 2, 375 a S3, 379 b 15, 380 a 18, b 30, 387 b 2 Κελτική, 350 b 2 κενός, 365 b 5, 386 b 2, 3, [4] κενόω, 349 a 35, b 13
κέντρον, 36*? b 1, 373 a 16, 375 h 30,376 b 30, 377 a 2, 4, 11
κέραμος, 380 b 8, 383 a 21. 24, b 11,90, 384 a 34, b 2,
19,	385 a 30, b 9, 28, 386 a 11,18,23, b 26,388 b 12, 18
κεράννυμι, 346 a 6, 372 a 8 κεραννύω, 373 a 7 κέρας, 383 a 32, 384 b 1, 385 b 11,388b 31, 389 all κεραυνός, 339 a 3, 342 a 13, 369 a 11, 19, 371 a 19, b 8, 15
κερματίζω, 367 a il κεφαλή, 362 b 11, 390 b 11 κήρινος, 359 a 1, 3 κηρός, 386 a 17, 21, b 8, 26, 387 b 22, 388 a 3, 389 a 1 κιβωτός, 390 b 13 κινεω, 338 b 23,339 a 32,341 a 34, b 23, 342 a 28, 344 a 13, b 10, 345 b 15, 20, 346 b 20, 349 a ΙΤ, 22, 32, 352 a 27,356 a 5,360 a 20, 28 (bis), 32, 361 a 28, SI, 364 b 16,17, 365 a 01, b 2,
6,	366 b 14, 33, 367 a 34, b 31, 368 a 13, 21, 22, 28, b 23, 369 a 5, 371 a 13, b 10,379 a 30,33,38 la 19, b 19, 385 b 33, 386 a 33, b 13
κίνησις, 338 a 21, 339 a 1, 14, 23, 26, 31, 340 b 13, 18, 341 a 4, 17, 28, 31, b 20, 35, 344 a 12, ΙΤ, 36, 345 a
7,	b 34, 346 a 8, 349 a
20,	361 a 26, 32, 365 a 14, 366 a 4, b 26,28,368 a 19, 27, 371 a 14, 379 a 35, 381
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a 16, 382 a 29, 386 a 2, 33, 390 b 3, 9, 12, 19 κινητικός, 366 a 1 κινητικώτατος, 365 b 30 κιννάβαρι, 378 a 26 Κλαζομένιος, 365 a 17 Ατλάω, frango, 343 a 14, 373 a 5, 6, 374 b 29, 377 b
22
Κλςίδημος, 370 a 11 κνίσα, 387 b 6, 388 a δ κοιλία, 349 b 4, 10, 350 b 23, 355 b 13, 358 b 11, 360 b 23, 365 b 3, 366 b12, 369 b 2, 381 b 11, 12 κοίλος, 347 a 30,350 a 10,351 a 4, 354 a 23, 366 a 26, 365 a 21, 368 a 23, 386 a 6 κοιλότατος, 355 b 17 KoiXorepos, 352 b 33 κοΐλότης, 354 a 12, 386 a 2 κοινή, 343 a 21, 365 a 12, 378 b‘5
κοινός, 338 a 24, b 24,340 a 4, 341b 15,343 b 8,346b 17, 347 a 3, 364 a 15, 1ε, b 26, 378 b 20, 379 a 3, 20, 383 a 13,26,384 a 15,17, b 30, 387 a 30, b 2, 32, 388 a 26, 30, 33, b 9, 389 a 1, 6, 19, b 7
κοινωνέω, 354 a 2 κόλλα, 381 b 32 κολλάω, 382 a 1 κόλπος, 344 b 36 κολωνός, 365 b 8 κόμη, 343 b 1, 17, 27, 28, 30, b 9,12,344 b 2, 6,346 a 15, b 4, 6
κομήτης (adiectivum), 342 b 28, 343 a 16, 24 (?), b 5, 32,344 a 21,22,32,35, b 1,
16 (?), 33, 35, 345 b 12, 35, 346 a 3
κομήτης (substantivum), 338 b 23, 339 a 35, 342 b 25, 343 a 23,24 ρ»), 34,36, b 1, 26, 344 b 10, 13, 16 (?), 345 a 2, 6, 3*6 a *14, b 1, 8,13
κόμμι, 388 b 20 κόμψ€υμα, 349 a 30 κονία, 357 b 1, S58 b 9, 359 b 7, 12, 378 a 25, 381 a 13, 389 a 10, 27 κόπρος, 379 a 23 κόπτω, 367 a 10 Kopafoi, 351 a 11 Κόρινθος, 345 a 4 κορυφή, 350 a 36, 362 b 3 κοσμέω, 341 b 13 κόσμος, 339 a 20, b 4, 18,340 b 10, 12,344 a 9, b 12, 346 b 11, 352 a 25, 355 a 23, 356 b 7
κοΰφος, 365 a 29 κουφότης, 355 a 33, b 5 κράσις, 359 b 21, 362 b 16 κρατέω, 358 a 12, 366 a 16, 17, b 13, 28, 369 a 1, 370 a 9, 371 a 6, 7, 9, 372 b 30, 376 b 22,23,26,27,379 a 1, 2,11, 30, 31, 32, b 4, 33, 380 a 3, 33, b 6, 23 (bis), 26, 387 b 16 κρηναίος, 353 b 28 κρήνη, 350 a 5, b 34, 359 a 25, 30, b 5, 8, 17 κρίνω, 382 a 17 κρύος, 367 a 22 κρύσταλλος, 347 b 36, 348 a 32, b 34, 36, 349 a 2, 385 a 32, b 7, 386 a 10, 387 a 19, 22, 388 b 11, 16
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κναβος, S55 b 29 κυανούς, b 15 κυβερνάω, 339 a LiS κύκλος, 343 a 7, 12, iU. Jt, 2S, 345 a 3,16' i30,5^, *15,33, b 19,346 a 16,‘23, 27,98,31, 35, b 4, δ, 21, 36 (bis), 357 a 1,363 a 28, 370 b 22,26, 371 b 23, 26, 28, 29, 372 b 18, 373 a 3, 4, 5, 16, 375 b Ιδ, 19,24,27, 3!2,376 a 18, b 8,10,21, 24,31, 377 a 2, 11,36
κυκλοτερής 362 b 13 κύκλω, 340 b 11, 32, 34, 341 a 2, S44 a 13, 34T a 2, 7, 348 b 7, 354 a 4, 3S6 a 8, 859 b 34, 360 b 8, 10, 361 a 24, S62 b Ιδ, 370 b S3, 371 a 14, 373 a 22, 374, a 17, 27, 375 a 13, 380 b S3
κΰμα, 343 b a, 344 b 35, 368 a 29 (bis), 34,, b 8, 12 κυμαίνω, 356 a 17, 367 b 13 κύριος (adlectivum), 346 b 20, 361 a 34,372 b 29 κυρίως, 379 b 14, 380 b 14 κυριώτατος, 861 a 20, 364 a 4, 14
κυρτός, 350 a 11, 36S a 31, 386 a 5
κυρτότης, 386 a 1 κύστις, 357 a 33, 358 a 9 κύων, 343 b 12, S61 b 35 κωλύω, 340 a 29, b 82, S3, 8*1 a 4,34.2 b 20,34.5 a 29, 318 b20,361 b£l,i2S,36!£b 18, 364 a 30, 368 b 34, 370 b 23,24
καινός, 345 b 6, 363 b 2, 5, j 375 b 22, 376 a 12	|
κώπη, 369 b 10, 37± a 29, b 6 (bis)
καητηλασία, 369 b 11
λαβρότερος, 348 b 10 (bisj, 23 λαμβάνω, 339 b 4, 21, 340 b 35,341 a 10, 25, 348 a 2, 17, b 9, 346 a 7, 347 b 34, 34.9 a 34, 351 a S3, 354. b 22,355 a 8,29,356 b 30, 357 b S3, 359 b 11, 27, 360 b 8, 11, 362 b 24, 368 b 21, 371 b 21, 372 a 32, b 23, 375 a 28, 388 a 25, 889 a 29, 390 a 5 λαμπρός, 361 b 5, 8, S70 a 19, 371 b 24,372 a2I,b 6, 7, 373 b 22, 23, 374 a S, 7, b 10, 377 b 9 λαμπρότατος, 346 a 20 λαμπρότης, S70 a 15 λανθάνω, 351 b 10,15, 23, 354 a 4, 360 a 4, 361 b 7, 362 a 15,878 α 83, Si, 374 b 24 λείος, 372 a 31, 373 a 35, 377 b 21
λειότερος, 374 b 19 λείπω, 340 b 2, 351 b 17, 353 b 9,357 b 12, 20, 858 a 19, 859 b 3, 372 b 5, 384 a 8, 385 a 99,389 b 11 λεπτομερέστερος, 368 a 19, 370 b 6
λεπτός, 359 a 32, 367 b 9, 15, 18, 369 b 5, 370 b 8, 371 a 18, 19, 373 b 8, 374 b 1, 880 a 24, b 2
λεπτότατος, 354 b 28, 358 a 9, 365 b 35
λεπτότερος, 371 a 16 λετττότης, 868 a 21, 371 a 20, 22
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λεπτύνω, 381 a 6 λευκαίνω, 883 b 29 (bis) λευκόνοτος, 862 a 14 λευκοί, 341 a 36, 343 b 9, 18, 359 a 35,373 a 21, 374 a 1, 21, b 21, 30 (bis), SIS a 8, 17 (bis), 16,18,31 (bis), 25,
377	b 9,16,23 (bis), S85a3 λευκότερος, 374 a S λευκότης, 373 a 96
λήγω, 340 a 31, 348 a 16, 366 b 32
λήμη, 319 b 32
ληπτόον, 339 a 21, 346 b 19,
378	b 26, 390 b 15 λίβανος, S89 a 14 λιβανωτός, 387 b 26, SO, 888
a 3, b 20, SI
Αφόη, 350 b Π, 352 b 32,858 b 3, 363 a 5
λιγνός, 814 a 24, 26, 381 b 6, 388 a 4
Αιγυστική, 351 a 16 Αιγυστικος, 368 b 32 λίθινος, 390 a 1, 13 λίθος, 344 b 32, 368 b 29,378 a 22, 25, SO, 380 b 25, 383 b 5, 11, 20, 384 a 18, b 2, 385 a 9, b 29,386 a 10,21, blO, IS, 19,387 a 18,1)17, 388 a 14, b 25,389 a 8, 18, b 22
λιθώδης, 352 b 10
λίκνον, 368 b 29
λιμνάζω, 340 b 37, 351 b 8,
352	a 5, 14, b 35, 356 a 1
λίμνη, 349 b 29, 350 a 25, 31, 35, b 31, 351 a 8, 352 b 34,
353	a 2,5,10,13,359 a 17, 21
λιμνώδης, 353 b 24
A nr αραιός, 367 a 6 λιπαρός, 387 b 6, 388'a 8 λίφ, 363 b 19, 23, 364. a 16, b 2, 18, 25 λογίζομαι, 362 b 24 λόγος, 339 b 87,340 a 11,343 b 32, 344 a 6, 350 b 8, 352 b 33, 354. b 10, 356 a IS, 357 a 4, b 22, 34,360 a 22, 362 b 14, 15,863 a 26*369 b 21, 310 a 1, 6, 372 b IS, 874. b 11, 315 b 9, 376 a 2, 5, 9,23, 24,28, 31,32, b 3, XI, S78 b 20,33ρ319 b 85, 389 b 29, S90 a 6, 19, b 18 λοιπός, 338 a 25,340 a 19,353 b 4, 356 a 12, b 21, 8T9 b 10, 384 a 30, S90 a 21 λοξός, 342 a 21,361 a 23 λοπίς, 887 b 5 λουτρόν, 319 b 23 λοφώδης, 361 a 4 Ανγκος, 359 b 17 λόγος, 385 b 28 λόσις, 354 b 22, 355 b 2 λυτός, 383 b 10, 13, 384 a 3+ λύχνος, 342 a 3, 5, 9,374 a 20, 21,32,315 a 21 λόω, 315 a IS, 383 b 33, 383 a 1, a, 4, 7, 10, b 16, 384 b 4, 11, 12, 18
λοιφάω, 363 cl 1
μάθημα, 3S9 b 33 μαθητής, 342 b 36 Μαιώτι?, 350 a 25, 358 a 1, 354 a 13, 11. 20, 362 b 22 μακράν, 348 a o5, 356 a 25 μάκρος, 351 b 20, 361 b 10 μακρότερος, 315 a 32, 311 a 13 μαλακός, 383 a 11, 12, 13, 15, 18, 21, 22, 25, 383 a 19,
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386	b 31, 3ii, 33, 387 a 4, 12, 38* a 27, ^8 μαλακότης, 38"2 a 9t 390 b 7 μαλακτός, 384 b 1, 16, 385 a 13, b 6, 11,386 a 20, 388 b 30, 389 a 17
μολακώτερος, 388 a 25, 385 b 17, 386 b 6
μαλάττω, 378 b 17, 383 a 31 ,μανός, 377 b 5 μαϊιότης, 371 a 27 μαραίνω, 361 b IS, 383 b 30 μάρανσις, 361 b 21, 372 b 19 μαρτυρία), 350 b 28, S60 a 33 μαρτύριο9, 350 b 19, 3S£) a 19 μέγεθος, 339 b 7, 34, 340 a 8, 9, 16, 343 b 35, 344 a 1, b 29, 31, 345 b 2, 346 a 29, 848 a 27, 36, 349 b 9, 18, 850 a 28, b 8,352 a 27, b 6, 7, 3S3 a 3, 354 b 13, 365 a 21, b 23, 358 a 29, 361 b 33, 362 b 23,365 a 32, 366 a XI, b 24, 368 a 2, 370 a 6, 373 b 11, 26 (bis), 377 a 30,24
μίθίστημι, 344 b 4, 345 a 35 (bis), 351 b 3, 365 a 31,385 b 32,386 a 22, 31, b 12, IS, 21
μέθοδος, 338 a 25 μίθνσκω, 387 b 12 μίγνυμι, 342 b 9, 353 b 16, 354 b 7,358 a 21, 359 a 12, 18, 372 b 7, 374 a 6, 25, 388 b 27, 390 b 9 μεικτός, 881 b 25, S83 a 21, 384 a S "·
μεΐξις, 357 a 18, 20, 358 b 34 μείρομαι, 352 a 29 μελαίνω, 371 a 23 μελανία, 374 a 26, 375 a. 12
μελάντατος, S?5 a 9 μελάντερος, S73 a 26, 374 b U, 19, ‘JO, 29 μέλας, 34‘i b 15, 18, 372 b 25, 373 a 25, 374 a 1,3, 4,19,
29,	b 10 (bis,), 12, 14, 28,
30,	375 a 20 (bis), 26, 383 b 8, 384 b 18
μέλι, 383 a 5, 384 a 15, 385 b 2, 388 b 10, 23 μέλος, mmbrrnn, 387 b 5 Μέμφις, 352 a 1 μένω, 342 b IS, SU a 29,34o a 35, b 20, 24, 346 b 23, S48 a 6, 14, 352 b 17, 355 a 29, 356 b 18, 357 b St, 359 b 7,360 b 21,865 a 32, 386 a 21, 26, 28 μυρίζω, 354 b 7, 365 b 28 μέρος, 338 a 25, b 25 (bis), 341 a 6,348 a 19, b 23,344 a 10,345 b 14,18,350 a 25, 32, 351 a 28, SO, S3, 36, 354 a 24, 355 b Π, 857 b 12, 29, 358 b 13,29,359 a 30, b 3,31, 360 b 7, 9,15, 363 a 25,364 a 9, 368 b 12, 14, 17, 373 a 4, 378 a 16, b SI, 379 a 2, 13, b 5, 386 a 13, 19, 21, 25, bsJl,387 b 29
μεσημβρία, 361 a 6, 16, 22, 362 e 34, b 8, 363 b 3, 16, 364, a 7, 16, 366 a 14, IS, 17, 371 b 25, 32, 377 a 10, Ιδ, 17, 23, 27
μεσημβρινός, 86SJ b 11, 375 b 29, 377 a 22
μέσης, S63 b 30, 34, 361 a 15, b 21, SI
μεσονύκτιον, S67 b 27 μεσονύκτιος, 367 b 26
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μέσος, 339 a 15 (bis), 340 b 19, 20, 345 b 88, 356 a I, 5,11,15, 361 b 28, 362 b 3, 363 b 29, 30, 377 a 31 μ€σότης, 382 a 19 μέσονρανέω, 378 a 14, 373 b 13^
μεσουράνιος, 378 a 8, 9 μεστός, 377 b 8 μεταβάλλω, 347 a 1, 351 a 80, 21, b 4, 24, 352 a 5, b 1, 353 a 21, 24, 354 b 6, 355 a 9,357 a 3, b 28,358 b 33, 359 b 14, 23, 360 b 26, 362 b 8, 365 b 5, 366 a 22, 370 a 30,374 b 23,31,375 a 17, 377 b 27, 378 b 16,379 b 1, 380 b 9, 33, 381 a 24, 385 b 31
μετάβασις, 386 a 6, 388 a 6 μεταβολή, 338 a 23, 351 b 12, 36, 352 a 18, 26, b 16, 354 b 27, 358 a 1, 361 b 31, 34, 369 a 26, 374 b 35, 378 b 29, 32, 379 a 33 μεταδιώκω, 389 a 25 μεταλλεντός, 378 a 21 μεταλλεάω, 378 a 27, 384 b 32, 388 a 13
μετανάστασις, 351 b 16 μεταπίπτω, 360 b 18 μετάρροια, 367 a 28 μετάστασις, 364 b 15, 367 b 12, 386 a 19 μεταφορά, 357 a 27, 380 a 18, b 30
μετέχω, 358 a 26, 365 a 35, 384 b 29
μετεωρίζω, 346 b 38, 3i7 a 13, 29, 32, 357 b 20 μετεωρολογία, 338 a 26 μετεωρολόγος, 354 a 29
μετέωρος, 343 a 31, 348 a 6, b 20, 368 b 20, 378-a 18 μετοπωρινός, 358 a 20, 364 b 2, 371 b 30, 377 a 12 μετόπωρον, 348 a 1, b 27, i28, 358 b 4, 365 a 2, 366 b 2 μέτριος, 360 b 10 μετρίως, 346 b 2, 359 a 9 μήκος, 341 b 25, 27, 29, 32, 344 a 23, 29, 351 b 32, 356 α 27,362 b 17,20,367 b 10, 368 b 27, 385 b 30, 386 a 2, 387 a 2, 8, 10, 30 μηνύω, 344 b 13 μικρομέρεια, 348 a 9 c μικρομερης, 372 b 17 μικρότης, 348 a 8,369 a 5, 373 a 19, [377 b 8]
Μιλήσιος, 365 a 18 μίλτος, 378 a 23 μιμέομαι, 346 b 36, 381 b 6 μιμνήσκομαι, 343 b 18 μνεία, 352 a 1
μνημονεύω, 351 b 12, 20, 26 μόλυβδος, 349 a 2, 385 a 32,
389	a g
μόλυνσις, 379 a 2, b 14, 381 a 12,22, b 0, 14 Μόλων, 3t3 b 5 μονή, 344 a 24, 25 μόνιμος, 387 a 15, 17 μόριον, 340 a 6, 341 a 5, 345 a 24, b 23, 347 a 18, 353 b 3, 356 b 35, 357 b <-28, 360 b 11,365 a 44,369 a 4, 370 b 20, 373 b 15, 374 a 17, 385 h 25, 386 a 32,
390	b 3
μορφή, 359 b 11, 379 b 27 μυελός, 389 b 10 μυθολογέω, 356 b 12, 359 a 17, 27
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μΰθοί, 356 b 11, 17
μυθώδης, 850 b 8 μυκάομαι, ,368 a 25 Μυκηναΐος, 352 a 9, 11 μύλη, 383 b 7 μυλίας, 383 b lii μάω, 381 b 8 μωλυνω, 3S1 a 21
νορς, 371 a 31 ^
ναυσ&έρατος, 35 i a 18
Νείλο?, 350 b 11, 351 b 30, 353 a 16, 356 a 2H νεκρός, 389 b 31, 390 a 22 νέος, 355 a%4 (bis), 38B b 1, 3 Νεσσο?, 350 b 16 νεΰρον, 385 a 8, 386 b 14, 388 a 17,389 a 12, 390 a 19, b 5 νεφέλη* 346 b 33, 35,348 a 20, 367 b 19, 370 a 14,375 a 16 νεφελών, 367 b 9 νέφος, 340 a 25, 31, b 30, 33, 3H a 10, 346 b 33, 347 b 19, 23, 26, 348 a 16, 33, 26, b 8, 349 a 18, 350 b 25, 358 a 23, 360 b 1, 361 a 1, 9, 27, 36 i b 9, 14, 24, 33, 367 a 21, 369 a 15, 16, 27, 28, 35, 36, b 2, 12, 26, 370 a 27, 29, b 18, 28, 29, 31, 32, 371 a 1, 10,12,18, 372 b 17, 373 a 18, b 20, 22, 30, 374 b 20, 21, 25, 375 a 9, 13, 19, 377 a 33, 34, b 1, 2, 3, 4, 5
νηνεμία, 347 a 26, 331 b 23, 25, 366 a 5, 367 a 22, 26 (bis), b 18, 23, 368 b 7 νήνεμος, 361 b 6 νηνεμώτατος, 366 a 14 νηνεμώτερος, 366 a 18, 373 a 24
νήσος, 356 b 14, 367 a 2,3, 13, 368 b 32
Νικόμαχος, 345 a 2 νιπτικώς, 371 a t virpov, 383 b 12, 19, 38 4 a 18, 31, 385 a 31, b 9, lb1, 23 (bis), 388 b 13, 389 a 18 νιφετός, 349 a 9, 37 ϊ a 8 νιφετώδης, 361 b 21 νοέω, 340 b 14, 24, 341 b 18, 345 b 36, 347 a 2,31*9 b 17, 353 b 21, 358 a IS, 363 a 28, 366 b 15,^9,373 a 19, 374 b 9 νομή, 363 a 14
νομίζω, 339 a 29, b 21, 25, 34, 344 a 5, b 19, 348 b 5, 349 b 21, 25, 350 b 22, 35, 351 a 25, b 22, 352 a 16, b 4, 355 b 12, 356 b 9, 359 b 5, 365 a 27, 379 b ΙΤ νομιστέον, 339 a 24, b 14 νόσος, 351 b 14 νοσώδης, 384 a 31 νοτίζω, 361 b 2 νότιος, 347 a 36, 37, b 9, 10, 358 a 28, 363 a 6,364 a 19, 374 a 21, 377 b 26, 27 νοτίς, 343 a Π, 350 b 29, 365 b 25
νότος, 343 a 8,10, b 3,345 a 1, 347 b 2, 5, 358 a 29, b 2, 361 a 6, 22, b 11,362 a 12, 31, 363 a 6, 8, 13,17,b 15, 22, 364 a 15, 21, b 23, 367 a 13, 368 b 7 νυκτερινός, 360 a 4 ννκτωρ, 342 a 12, 31, 345 bi?5,347 a 15,360 a 3, 370 a 20, 372 a 1^,21,376 b ^5 w'£, 342 b 20, 345 a 23, b 8, 22, 350 a 32, 354 a 31, 362
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a 1, 7, 9, 366 a IS, 17, 370 a 14, 371 b 24, 375 a 20 Ntimjy, 350 b ia
ξανθό;, 372 a 10, 375 a 7, II, 17, b 11,377 b Π ξανθότερος, 375 a 10 ξηραίνω, 347 a 20, 349 b 14,
351	a 31, b 7, 30, S52 a 6, 20, b 14,, 35, 353 a 11, b 8, 10, 356 b 25, 28, 357 a 1, b 10, 13, 18, 360 a 8, b 31, 361 b 17, 362 a 2, 5, 365 b 4 7, II, 369 a 34, 378 b 17, 381 a 32, S8i2 a 30, b 1, 10, 16, 19, 21, 22, 27, 383 b 33, 34, 384 a 1, 5, 9, 10, 26, 30, b 20, 385 a 25
ξηρασία, 384 all ξηρός, 340 b 16, 27, 28, 341 b 10,14,22,344 a 10, b 27, 35, 351 a 20, b 3, 6, 24,,
352	a 13, b 19, 353 a 7, 14,
17,	b 11,355 a 9, 356 b IS, 357 b 16, 25, 358 a 19, 22, 31, 34, b 10, 359 b 29, 30 (bis), 360 a 12, 25, b 3, 16, 19, d3, 24,, 361 a 2, 30, 363 a 9, 10, 364 b 19, ~’0, S65 b 22, 24,, 366 b 6, 9, 369 a 14, 26, 370 a 38, 371 a 5, 372 b 33, 378 a '21, b 3, 13,
18,	a8, 379 a 9, 10, S80 a 34·, b 19, 381 a 23, 58, b 23,25,26, SJ9,31,382 a 3, 10, b 2, 3, 4·, 33, 383 a 2, 12, 17, b 9, IS, 384. b 3, 13, ■29, 385 a 8, S87 a 27, 31, b 32, 388 a 1, 6, 7, 9, 22, 389 a 80
ξηρότερος, 344 b 22, 348 b 27, 851 a 36, b 28, 356 b 32,
379 a 22,380 a 5, b 21,381 a 28, 29
ξηρότης, 361 b 22, 378 a 30 ξύλινος, 390 a 13 ξύλον, 361 a 19, 369 a 85,371 a 26, b 4,374 a 5,380 b 97,
29,	384 b 15, 385 a 9, b 12,
386	a 10, 27, b 19, 23, 26,
387	a 7, 18, b 26, 27, 388 a 2, 19, 31, b 32, 389 a 12
ξυλώδης, 387 a 32 ξύω, 388 b 7
όγκος, 339 b 6,340 a 7, 9, 34.9 b 18, 350 a If, 352 a 27, 354 b 6,358 b SI, 359 a 12, 367 a 4,368 a 23, 385 a 30, b 20
όόός, 343 b 23,345 a 14, b 28, 356 a 27, 362 b 24, 370 b 19, 379 a 4
olSa, 362 b 26, 365 a 30, 390 b 17
οίητόον, 355 a 35, 357 b 25, 367 a 9
οικείος, S45 a 30, 355 a 34·, 360 a 24., b 19, 362 a 6, 379 a 17, 21, 24, 26, b 3, 19, 20, 22,380 a 3, 7, 38Ja23, 389 b b
οίκειότατος, 34*6 a 30 οίκειότερος, 358 b 23, 385 a 4 οίκείως, 317 a 10 οίκεω, 352 b 1, 362 a 33, b 5,
30,	SI, 363 a 29,363 a 7,25 οϊκησις, 363 a 3
οικία, 371 b 7 οίκίζω, 352 a Q! οικουμένη, 36ί2 b 13, 26, 363 a 1, [3], 364 a 7, 365 a 30 οίνος, 358 b 19, 382 b 13, 384 a 4, 13, 387 b 9, 11, 12,
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388	a 33, b 2, 10, 389 a 9, 27
οινώδης, 387 b II οίομαι, 341 b 8, 349 a 25, 350 b 33, 352 a 17, 23, b 11, 353 b 10, 354. b 3, 356 b 6, 357 a 25, 369 b 31, 371 b 7, 372 a 39 οιωνός, 387 b 4 όλιγάκις, SS9 b 98, 3i8 a 2, 36ffb 24, 372 a 24-, 376 b 25 ολίγος, 345 a 2, 3 IT b 18, 20, 350 a 6, b 28,352 a 11,354 a 10, 358 a 31, 359 a 9, 361 b 15, 38,^564 a 3, 366 b 13, 374. a 28, b 22, 878 a 10, 379 a 27, b 2, 380 b 1, 382 b iJI, 384 a 24, 388 a 6 όλιγότης, 347 a 14>, b 16, 349
b 13, 353 b 25, 367 a 19, b 3, 381 b 17
όλον, 359 b 30, 380 b 13, S86 a 20
όλος, 339 a 20, 341 a 3, 3-13 a 7, 346 a 7, 350 b 3, 351 b 11,353 a 17, 18, 28, b 16, 353 a IS, hi, 3Sta^5, 355 a 24, b 27, 356 ft 21, 357 a 3, 358 a 17, 359 b 19, 365 a 23, 33, 369 a 6, S71 b ΰ3, 372 a IS, 374. a 16, 20, 375 a 13, 385 b 21, 24, t 387 b 28,388 b 30,389 b 27 ολύμπιας, 363 h 24 άλως, 342 b 18, 348 a 2, 352 a 1,357 a 6, b 10,361 b 94, 364. a IS), b 1,365 b 16,368 b 2, 378 a 97380 a 2, 383 b 13, 387 a 16, 3K9 b 30 ομαλής, 372 b 17 ομαλός, 377 b 16 όμαλότης, 377 b 17	I
ομαλύνω, S81 a 20 ομαλώς, 381 a 31 Όμβρικός, 359 a 35 όμβριος, 34.9 b 11, 365 b 2 όμβρος, 352 a 31, b 3, 860 b 8, 27, 28, 361 b 11, 365 a 22, b 24, 370 b 16 Όμηρος, 351 b 35 ομίχλη, 346 b 33, 35 όμμα, 346 a 21, 34.9 b 16, 353 a 8, 371 a 30 ομογενής, 878 b 16 (bis) ομοιομερής, 384 b 30, 38S a 10, 388 a 11, 13,25, 889 b 24, 25, 27, 390 b 5, 15 ομολογία), 350 a 20, 356 b 6 όμόχροια, 842 b 20 όμωνύμως, 389 b 31, 32, 390 a 12
όνομα, 341 b ΙΤ, 347 a 10, S79 b 15, 380 a 19, b 14, 30, 387 b 2, 11 ονομάζω, 339 b 36 όνυξ, 389 a 12 όζάλμη, 359 b IS όζος, 359 b 16, 384. a 13, 389 a 10
όξΰ, 373 b 4 όξνς, 359 b 14, 18 όπίζα), 384 α 22 οπος, 381 & 21, 389 b 10 όπτάω, 379 b 28, 380 b 17, 381 a 30, b 18,383 a 21,24 όπτησις, 379 b 13, 381 a 23, bS, 14, 16,21 οπτός, 380 b 22, 381 a 26 οπώρα, 348 a 1, b 30 όράω, 339 b 8, 10, 340 α 8, 34.1 a 17, b 26, 343 a 25, 30, b 15,20,21,26,30,345 a 27, 30, 34, b 13 (bis), 15, 16, 29, 346 a 17, 21, 34.7
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b 8, 348 a 22, 23, 25, 26, b 2,350 a 30,352 b 23,353 a 9, b 35,355 a 26, b 2, It,
25,	356 b 19, 358 b 8, 365 a 29, 366 a 9, 369 b 7, 371 b 9,373 b 26,374. a 4., b 23, 375 a S3, S77 b 7, It, 389 b 13, 390 a li*
όργανο ν, 331 a 10, 380 b 30, 390 a 1
οργίζω, 356 b 16 όρανός, 8S0 a 7, 351 a 3 ορθή, 363 b 2, S73 a 14 όρθος, 361 a 23, 35 όρθριos, 367 a 21 όρθρος, 366 a 20,367 a 26 όρθώς, 389 b 25, 354 b 23 ορίζω, 344. b 17, 34.6 b 6, 362 b 15, 369 b 29, 375 b 19, 377 a a, 5,378 b 15,18,21, 379 a 10, U, 12, b S4, 380 a 19,22, b 1, 381 b 31, 389 a 2, 4, 9, 19, 22, 24 (bis),
26,	389 a 32, 390 a 10
6ριζών, 343 a Ιδ, 32, b 16, 363 a 27, 365 a 29, 375 b 27, 376 h 22, 29, 32, 377 a 8
όρμάω, 366 a 8, 10, 368 b 10, 19, 370 b 12
ορμή, 364 b 5,366 a 7,868 a 9 όρνίθίας, 362 a 33 opos, 341 a 1, 347 a 29, 350 a 3,4,5,15,19,20,29, h 1, 5, Π, 14, 31, ‘27, 852 b 10, 356 b 14
ορος, 381 a 7, 389 b IS, 384.
a U, 20, 22, 23, SS9 a 10 ορος, 382 a 2S ορυκτός, 378 a 20, 22, 24 οσμή, 388 α IS
ουρανός, 340 a 6, 341 b 2, 342
a 35,3IS b 23, 346 a 7, St, 349 b 11,352 a 1-9, 28, 353 b 4, 355 a 357 a 3, 364 b 81, 369 b 22, 37* a 31 οϋρησις, 366 b 19 ούριος, 364 a 31 οΰρον, urma, 35Tb 2,380 a 1, b 5,38s2 b 13,384. a 13, 389 a 10, 27
ούσία, 365 a 11, 370 a 28, 339 b 26, 389 b 29, 390 a 6 οφθαλμός, 374 a 22, 390 all
όφιαίτερος, 362 a. 24 Μις, S43 α 3, 13, 19, b 14, 3.15 b 11, 27, 369 b 9, 370 a 19, 372 a 29, 32, b 8, 16, 373 a 2, 17, 18, 35, b 2, 7, 33, 374. a 28, 28, b Π, γ’. 15, 22,23,28, SI, 875 a 3, 33, b 5, 377 a 31, Si. b ΤΙ 0 , 18,32,878 a 2, 5, », 10 δφον, 381 b 30
πάγος, 313 b 19,318 b 4, 361 b 26, 366 b 5, 371 a 6 πάθημα, 352 a 18, 363“ ~ ' 365 a 12, 382 a 8, 32, 3»» a 10
παθητικός, 378 b 13, 23, 2S, 28, 34, 379 b 19, 3S0 a ». b 07,381 b 33,24s 382»·*. 5, S85 a 7, 889 a 30 πάθος, 338 b 21, 25, 339 0-5, 21,340b 17,341 a I5,t> ·*-· 344b 5,2$ 345 a IS, o 95, 34.6 a .SI, b 4, 14., 3-W aA?’ 34.8 a 14, 356 b 34. 35° b 20, 859 b 24, 360 0 13, 365 a 15, 35, b 14,367 b 7,
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368 a 8, 31, 369 a 31, 370 a 12,’17, 95, 871 ai2,b21, 373 b-4, 375 a ,22,378 a 31, b 19, 379 a 31, 381 b 3, 382 a 28, 29, 33, 383 b 32, 3S3 a 5, 19, b 96, 389 a 4 παιδικός, ό39 b 33 παλαιός, 339 b 21, 352 b 57, 388 b 3
παλα,ιόω, 390 a 23, b 1 Παλαιστίνη, 359 a 17 παμμήκης, 351 b 10 πανσέληνος, 372 a 27 παντάπασφ, 369 b 94 παραβλέπω, 343 b 13 παραδίδωμι, 345 b 30 παρακολουθέω, 344 b 3, 3 a 3 παρολαμβάνω, .319 a 15, 36S a 16
παραλλάξ, 38.5 b 95 παραλλάττω, 343 a 33, 386 a 15, 31
παράλογος, 347 b 35 παραπλήσιος, 344 a 25, 366 b 17, 380 b 34
παραπλησίως, 842 b 35, 3 49 a 25, 360 b 13, 361 a 18, 388 b 31
παρασκευάζω, 3 Η a 20, 355 a 2
παρεγχέω, 359 a 9 παρεικάζω, 36'9 a 30, 370 a 19 παρεκπυρόω, 341 b 30 παρέχω, 341 a 13, 355 a 25, 358 a 20, 378 a 12,387 b 20 παρήλιος, 371 b 19, 372 a 10, 16, 377 a 29, 30, b 15, 23, 24,30 n Παρνασσό?, 3S0 a 19 παροιμία, 361 b 13 παροράω, 355 a 20 παρουσία, 3S2 a 33
πάσχω, 339 a 30, 345 a 18, 23, 3 1,8 bU, 351 a 39,352 a 21, 353 b 34, 357 a 15, b 17, 358 b 18, 359 b 35, 368 a 33,371 a 95,36,372 a 33, 373 b 6, 378 b 19, 34, 379 a 19, 1» 33, 380 b 18, 381 a 9, b 30,383 a 31, b 3, 383 b 1, 384 b 39, 385 a 5, 24, 26, 386 b 31, 387 b 14, 390 a 18
πατάσσω, 371 b 9, 13 παύω, 339 b 33, 35;2 b 29, 856 b 28,360 b 39, S3, 361 a 3, 4, b 10, 14, S6i2 a 2, 8, 864 a 29, b t, 8, 365 b 17, 367 b 33, 868 a 7
πάχνη, 347 a 16 (bis), ‘23, 30, b 16, S3, 24, 30, 349 a 10, 378 a 3i, S88 b 12 πάχοε, 359 a 7 (bis) πάχυνσιε, 383 all παχύνω, 380 a 34, b 11, 381 a 6, 383 a 11, 13, 1Φ, 17, 20, 22, b 18,24., 27,29, 30, 33, 384 a 9, 10, 12, 14, 83, b 25, 381 b 7, 388 a 32, b 1, 4, 9
παχύε, 367 b 14, 383 a 23 παχύτερος, 8δ9 a 12, 380 a 4, 5,26, SSI a 4, 383 b 28 πεδίον, 350 a 6, 368 b 31 πείθω, 354 a 29, 356 b 12 πειρατέον, 35 Β a 3 πειράω 352 b 24, 358 b IS, 366 b 27
πέλαγος, 354 a 7, 10, IS, 27 Πελοπόννησος, 351 a 2 πεπαίνω, 380 a 25, 33 (bis) πέπανσιε, 379 b 12, 380 a 11, 12, 13, 16, 21, 26, 28, 30, b 4, 11, 381 b 20
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πέπων, 380 a 17 περαίνω, 339 a 26 πέρας (substantivum), 344 a 33, 350 a 92, 331 a 13, 353 a 18,369 a 17 περιάγω, 356 a 8, 376 b 12 περιδέω, 359 a 1 περιέχω, 339 b 4, 7, 30, 340 a 8, 341 a 30, 354 a 6, 369 a 6, 28, 375 a 31, 379 a 12, 18, 28
περιθρανω, 348 a 35 περιϊστημι, 365 a 6, 10, 379 b 4, 382 b 22
περικάρπιον, 380 a 11, 14, 16,
28
περιλαμβάνω, 350 a 12 περίοδος, 346 b 9, 350 a 36, 351 a 26, 352 a 30, b 15, 362 b 12
περιοικέω, 354 a 4 περιοράω, 345 a 28, b 8 περίστασις, 364 b 14 περιτείνω, 341 b 19, 354 b 24, 355 b 28
περίττωμα, 346 b 33, 355 b 8, 13, 356 b 2, 357 a 33, 358 a 7, 380 a 2 περίττωσις, 358 a 13 περιφέρεια, 340 b 35, 343 a 18, 350 a 11, 372 a 3, 373 a 18, 25, 375 a 2, b 4, 6, 7, 25, 376 a 6, 7, 8, b 2, 385 b 30, 31, 32 περιφερής, 348 a 36 περιφορά, 340 b 15, 341 a 2, b 23, 351 a 32, 356 b 29 περιχέω, 348 b 36. 360 a 27 πέττω, 358 a 10, 379 b 20, 30, 380 a 2, 4, 17, 381 a ϊ, 16, 25, b 12, 20, 389 b 8 πέφις, 379 b 12 (bis), 18, 27,
380 a 6, 9, 11, 12 (bis), 22, b 13, 16, 381 a 9, 23, b 7, 10, 15, 20
πηγαίος, 353 b 20, 25, 33, 35, 360 a 31
πηγή, 350 b 28, 30, 33, 351 b 1,353 a 35, b *17, 20, 22, 27, 31, 354 a 5, 32, 355 b 3o, 356 a 29, 360 a 33 πήγνυμι, 347 a 17, 20, 26% b 11,23, 25, 36, 348 a 4, 5,
13,	14, 18, 34, b 17, 20 (bis), 349 a 1, 362 a 5, 8, 9,
21,	364 b 11, 27x 365 a 1, 370 a 4, 378 a 30, b 2, 379 a 29, 382 a 23, b 1, 29, 31 (bis), 383 a 1, 2, 3, 4, 5, 7, 9, 10, 11, 14, 20, 26, 28, 29, 33, b 6, 7, 10, 15, 19,
22,	23, 384 a 4, 10, 12, 25. 26, 29, 32, b 3, 6, 8, 12,13,
14,	20, 22, 25, 385 a 23. b 6, 386 a 14, 387 b 10, 15,
388	a 25, b 4, 11, 16, 31,
389	a 3, 11,31,29 (bis), 24, h 14, 19, 390 b 2, 4
πηκτός, 385 a 6, 12, 20. 33 πηλίκος, 339 b 6 πηλός, 354 a 22, 359 a 14, 383 a 29, b θ, 385 a 31,386 b 25 πήζις, 339 a 4, 342 a 30, 348 a 29,31, b 1,18,21, 23,31, 363 a 15, 382 a 25, 27, (bis), 29, b 31, 384 a 11, b 22, 388 a 28 πιδάω, 349 b 34 πιέζω, 386 b 1 πίεσις, 387 a ΗΓ, 17 πιεστός, 385 a lo, 386 a 29 (bis), b 3, 7, 16 (bis), 17, 24, 387 a 15
πιθανός, 357 b 33, 369 b 27
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πικρός, 355 b 8, 357 a 33, b 2, 14,358 a 6, 359 a 20, b 18, 19
πικρότης, 354 b 2 πιλόω, 366 b 13 ,πιλητός, 385 a 17, 387 a 15
Πινδοί, 350 b 15
πίναι, S57 a 34, 388 b 7 πίπτα), S‘i — & 11, 14* 3441) 33, . 348 b 25, 376 b 19, 20 πιστεύω, 343 b 10 πίστις, 372 a 32, 378 b 14 πίττα, 382 b 16, (385 b δ), 387 b 3?, 388 a 4 (bis), 9 mW, 387 b 6, 9, S88 a 7 πλάγιος, 343 a. 24 (bis), 347 a 1, 361 a 10, 370 b 24, 372 a 11, 377 b 29, 378 a 3, 9, 386 b Π
πλανάω, 313 a 2, 22, 23, 345 a 21, 346 a 2, 347 b 35 wAanjs, 342 b 28,31,343 b 29, 344 a 36,34,5 b 28 πλανήτης, 34,6 a 12 πλαστός, 885 a IS, 386 α 27, 29
πλάτος, 34,1 b 25, 29, 34, 342 a as, 355 b 25, 362 b IS, 18, 20, 25, 368 b 24, 386 b 20, 387 a 3, 9, 10 πλίττω, 359 a 1 πλατύς, 355 b 31, 358 b 4, 15 πλατύτερος, 358 a 28, b 12, 359 a 25
πλεονάζω, 351 b β πλενστικως, 359 a 10 πληγή, 869 a 29, 30, b 8, 371 b 13, 386 al20, b 1, 20 πλήθος, 340 a 8, 341 b 25,344 a 26, b 23, 346 a 29, 347 b 10, 16, 22, 349 b 7, 17, 32, 350 a 10, 27, 29, 33,
b 6, 31, 351 b 18, 22, 353 a 33, b 24, 34, 354 a 9, IS, 16, b 6, 8, 355 a 20, b 21, 25, 356 a 1, b 10, 357 a 11, 19, b 10, SI, 358 a 21, 23, b 6,359 a IS, b 4,360 a 11, 31,32, b 12,361 a 30, b 33, S62 b 18, 366 a 23, 31, 368 a 2, b 29, 33,370 b 12,15, 381 a 17, 18, b 18, 384 a 3, 388 b 8
πληθύω, SSI b 7 πλημμνρίς, 366 a 20 πληρέστερος, 36S b 5 πλήρης, 339 b 18, 28, 340 a 1,
5,	5, 37, 341 a 8, 12, 346 a 19, 36, 359 a 14, b 13, 362 a 17,365 b 1,367 a 34, 376 b 26,383 b 25, 386 b 5,
6,	10
πληρόω, 351 a 4, S66 b 12 πλησιάζω, 341 a 26, 343 a 14, 356 b 29, 359 b 35, 361 b 36, 362 a 20, 364 a 26 πλήσαω, 365 b 33, 371 b 10 πλοίον, 353 a 3, 359 a 8 πλους, 362 b 19, 24 πλατύς, 352 b 25, 353 a 26 πνεύμα, 338 b 26, 341 a 1, b 22, 344 b 20, 26, 31, 32, 36, S15 a 4, 349 a 12, 19, 28, 353 b 8, 355 a 25, 358 a 30, 359 b 27, 860 a 13, 28, b 1,21, 29, 361 a 5, 21, 36,28, b 8,14,21,362 b 32, 36?al,b9,11,28, 33, 3S4 a 5,13, 23, 32, b 8,17, 365 b 27, 35, 366 a 1, 2, 4, 8, 11, 21, 81, b I, 16, 17, 21, 22, 26, 367 a δ, 12, 24, 28, bl, 11, 17, 24,31, 368 a 2, 9, 15, 20, 28, 33, 35, b 1
Ρ
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(bis), 4, 5, 10, 11, 23, 369 a X, 35, b 4, 7, 370 a 7, b 4, 17, 33, 32, 371 a 1, δ, 13, 16,18,37,99, 33, b 3, 5, 8, 11, 13, 372 b 20, 36, 27, 378 a 34, 383 b 30, 383 b 36, 384 b 31, 387 a 36, 39 (bis), 388 a 3 πνευματικός, 380 a 98, 99 πνευματωδέστατος, 366 b 4 πνενματωδέστερος, 341 b 9 πνευματώδης, 341 b 11, 344 b 37, 366 b 7, 380 b 16 πνέω, 345 a 1, 347 a 38, 358 a 30, S3, 361 a 23, 37, b 4, δ, 35, 363 a I, 17, 19, 33, 34,35,36,39 (bis), 31 (bis), 363 a [S], 4, 6, 8 (bis), 12, 13, 33, b 16, 18,21,23, 35, 34,364 a 1,3,21,22,28,31, S3, b 6, 7, 31, 86S a 4, δ, 366 α 10, 31, 367 a 13, 37S b 13
πνίγος, 361 b 37, 363 a 30 ποιέω, 810 b 13, 342 a 31, b 7, 11, IS, 18, 33, 343 b 35, 345 a 3, 3-16 a 9, 347 b 3, 5, 348 b 8, 17, 349 b 16, 35, 351 b 6, 353 a 1, b 9, 13, 353 a 10, 35, b 6, 9, 351 a 15, 31, b 3, S3, 355 a 1, 25, 356 a 3, 6, b 8,14, IS, 357 a 6, 18,30, 358 a 11, b 33,359 a 4,13,
24.,	bl9,2S,360al7,b22, 361 b 19, 362 a 16, b 3, δ, 363 a 15, 364 b δ, 18, 30, 365 b 4, 366 a 33, b 5, 10, 17, 35, 367 a 17, b 6, 15,
16.24.,	368 a 10,14,3S,b 5, Π, 369 a 29, b 1, 33, 370 a 6, 8, 10, 29, b 7, 9, 371
a 39, b 13, 373 a β, 373 b 3, 374 b 4, 11, 39, 375 a 90, b 1, 3, 33, 376 a 17, b 10, 15, 16, 377 b 17, 31, 378 a 3, 16, 33, 28, 379 a 33, b 1, 380 b 18, 20, 381 a 1, 34, 382 a 1, 38 (bis), 31 (bis), 33, 383 a 10, 34., b 2, 37, 384 a J1, b 3b, 38, 385 a 3, l, 886 a 3d, S87 b 10. 30, 388 α 33, 390 a 11, is' ποίησις, 357 a 86 ποιητέον, 358 b 23 ποιητής, 371 a 30 ποιητικός, 357 a 37,378 b 12, 33, 33, 35, 37, 379 ο 11, 382 b 6
ποικιλία, 343 b 18, 373 b So ποίκιλμα, 375 a 23 ποικιλτής, 375 a 37 πόλεμος, 351 b l-l πόλις, 367 a 6, 7 πόλος, 363 a 33, h l, 31, 363 a 8, 376 a 18, b 8, 31, 377 a 1, 10
πόμα, 357 a 29 πόντιος, 368 b 33, 869 a 5 πόντος, 350 b 4 lTrfvros, 347 a 36, b 4, 34.8 b 34, 351 a 13, S51 a 14, 20, 367 a 1
πορεία, 344 b 5, 362 b 30 πορεόσιμος, 369 b πορθμεύς, 356 b 16 πόρος, 381 t> 1, 3, 385 ci 39, b 30, 34, 35,386 a Ιδ, b 2, 4, δ, 6, 9, 387 a 3, 19, 31 πορφυρούς, 34-9*0 8, 371 a 37, S3, 375 a 25
ποτάμιος, 353 b 38, 357 a 33 ποταμός (vide etiam Αίγός ποταμοί), 339 b 13,347 a 3,
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4, 7, 340 a 1*2, 25, 26, b 2, 7, 29, 34, 350 a 2, 4, 6, 14, 20, 23, 26, b 4, 10, 19, 23, 30, 33, 351 a 1, 9, 17, 18, 20, b 2, 3, 6, 29, 34, 352 b 5, 19, 22, 30, 353 a 2, 6, 14, 19“ (bis), 27, 351 a 13, 16, 17, 24, b 13, 16, 335 b 16, 22, 30, 33, 356 a 14,
19,	22, 25, 26, 28, 30, 357 a 17, 18, 23, 358 b 28, 359 a 9, 10, 26, b 5, 8, 19, 360 a 29, 361 b 2, 388 b 22
πότιμοςν351 a 14, 354 b IS,
20,	355 a 32, b 5, 9,12,356 a 34, b 25, 29, 357 b 29, 358 b 16, 25, 27, 359 a 3, 6
πούς, 388 a 19, 390 b 11 •πράγμα, 379 a 32, b 1, 15 πράσινος, 372 a 8, 10, 374 b 32, 375 a 8, 12, 16, b 10, 377 b 10 πρηνής, 350 a J1 πρηστήρ, 330 a 4, 369 a 11, 371 a 16, b 15 πρίων, 390 a 13, b 13 προαίρεσις, 339 a 9 προαναλίσκω, 349 b 11 προανερχομαι, 356 b 26 προαπολείπω, 352 b 11 πρόβλημα, 363 a 24 προδιέρχομαι, 345 a 12 πρόδρομος, 361 b 24 προδνω, 343 b 20 πρόειμι (εῖμι), 353 a 13, 358 a 33, 361 b 4, 8, 367 ,b 34, 370 b 23/371 b 8, 380 b 8 προείρηκα, 352 a, 12 προέρχομαι, 368 a 19 προηγέομαι, 373 b 5, 386 b 29, 387 a 5
προθερμαίνω, 348 b 39 προσαγορεύω, 339 a 30, 359 b 81, 380 b 7 προσάγω, 374 b 30 προσαγωγή, 350 b 22,351 b 0, 368 a 7
πρόσγειος, 368 b 33 προσεχής, 340 b 12 προσηγορία, 339 b 22 προσηκόντως, 355 a 35 προσηκω, 340 a 26, 341 a 14, 349 a 31
προσημαίνω, 367 a 13 πρόσθεν, 370 b 23 προσκαίω, 381 a 27 προσπίπτω, 366 b 14, 368 a 23, 369 a 28,370 a 9,371 a 14, b 10,375 a 3,16, b 2, 4, 25, 376 a 19, 377 a 32,
b 10, 378 a 3 προσπορίζω, 376 a 14 προστττεριζομίνων, 373 b 23 προστίθημι, 364 a 19 πρόσφατος, 351 b 35 προσφέρω, 366 a 32 προσφιΛονεικέω, 343 b 25 προσφύω, 387 a 3 προσχόω, 351 b 7, 353 a 8 πρόσχωσις, 351 b 30, 352 a 4, 353 a 2
όσωπον, 388 a 18, 390 a 9 οτερέω, 369 b 9 ουπάρχω, 379 b 3,383 a 23 αφανέστατος, 388 a 22 ίχειρίζω, 378 b 6 Ιχειρος, 356 b 19 ιχείρως, 369 b 24 >ωθέω, 364 b 11, 29, 367 ι 15, 36B b 2 :pov, 387 b 5 δσις, 339 a 3, 360 a 33 via* 381 a 7
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366 a 4, b 1t, 367 all, 368 a 3; b 7, 21, 35, 370 a 28, b 31, 379 a 33, 383 b 6 (bis), 7 (bis) ρηγμίν, 367 b 14, 19 ρήγνυμι, 365 b 7, 11, 367 a 4, 869 a 34, 371 b 4 ρῖμἐον, 389 a 37 ρϊ£α, 353 b 1, 388 a 20 *Ρῖπαι, 350 b 7 ριπτἐω, 3& a 9, 12, 3l3 ρΐφις, 342 a 9, t>, 7, "il Τοδανῖς, 351 a 16, 18 'Ροδοτῆ. 350 b 18 ροΰς, 353 a 10 ροφεω, 356 b lo ρόφησις, 381 a 2 ροώΒης, 366 a 25 ρύπτω, 359 a i22 piiffis, 353 b 27, 355 b 17, 366 a 19, 387 a 39 ρντός, 353 b 19 (bis)
σαλεύω, 356 a 3 σανδαράκη, 378 a σαττρός, 389 b 5 σαπρότης, 379 a 6 Σ-αρΒονικός, 35 A a 91 σάρξ, 355 b 10, 357 b 5, 379 a 7, 385 a 8, 386 b 8, 388 a 16, 389 b 24, 390 a 3, 8, 14, 16, 19, b 5, 16 σάττω, 365 b 18 σαφέστερον, 344 b 35 σαφήε, 357 a 25 σβεννυμι, 346 b 28, 347 b 4, 10, 370 a 10, 371 a 6 σβεσις, 370 « 24 σεισμός, 388 b 26, 343 b 2,
365	a 14, 34, b 4, 9, 17, 23,
366	a 6, 11, 13, 23, 24, 30, b 18, 31, 367 a 18, 31, 29,
b 8, 20, 25, 32, 368 a 11, 15 (bis), 26, 34, b 8, 11, 13, 18, 28, 30, 33, 369 a 7, 370 a 27 29
σείω, 365 a 32, b 8,18,366 b 1, 367 b 33, 368 a 4, 12, 31, b 1, 26, 35
σελήνη, 340 b 6, 341 a 22, 34-2 a 30, 33, 344 b 3, 345 b 5,
346	a 15, 353 b 9,367 b 20, 28,371b 23,372 a 22, b 13, 373 a 2, 27, 375 a 18, 376 b 25
Σελλός, 352 b 2 σεμνότερος, 353 b 2 Σεσωστρις, 352 b 26 σημαίνω, 339 b 23, 344 b 19, 361 a 28
σημεΐον, 341 a 31, 342 a 30, 345 b 14, 346 a 23, b 34,
347	a 28, b 24, 348 a 33, 350 a 30, 354 a 28, 358 a 4, 9,359 a 23,364 a 2,31,366 b 30, 367 a 22, b 8, 372 b 18, 22, 26, 28, 373 a 4, 5, 6, 15,375 a 9,17, b 81,376 a 3, 4, 8, b 1, 19, 377 a 1, b 24, 380 a 1, 384 a 6, 31
σημειώΒης, 373 a 30 σήπω, 379 a 9, 14, 15, 22, 26, 34, b 2, 5, 7, 28, 381 b 11, 12
σηφις, 379 a 3, 8, 13, 16, 21, 389 b 8
σίΒηρος, 378 a 28, 383 a 31, 32, b 4,384 b 14, 385 b XI, 386 b 10, 33, 388 a 14,b31, 389 a 11 Σικάνη, 359 b 15 Σικελία, 359 b 15, 366 a 26 Σικελικός, 354 a 21 σίξις, 369 b 17, 370 a 8, 9
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Σίπυλος, 368 b 31 αντος, 389 a 15 σκεπτεον, 365 b 29, 378 b 5 σκ€ΰος, 368 a 5 σκέφις, 349 a 31, 358 b 23 σκηνοποιέω, 348 b 35 σκτιά, 345 b 7, 363 b 6, 8, 374 b 5
σκιάζω, 374 b 3 σκίρων, 363 b 25 σκληρός, 382 a 10, 11, 15, 18, 20, 22, 25, 883 a 23, b 7, 386 a 22, 23, b 33, 387 a %, 388 a 28 (bis)
σκληρότερος, 381 a £0, 385 b 20, 386 b 9
σκληρότης, 382 a 9, 390 b 7 σκληρννω, 378 b 17, 385 a 523 σκολιός, 367 b 14 Σκόμβρος, 350 b 17 σκοπέω, 352 a 2t σκότος (τό), 372 a 25 Σκνθία, 350 b 7, 362 b 22 Σκυθικη, 359 b 18 σκωρία, 383 b 1 σμύρνα, 388 b 20, 389 a 13 σομφός, 352 b 10, 365 a 23, 366 a 25, 33 σοφία, 353 b 6 σοφώς, 3i9 a 90 σοφώτερος, 353 b 5 σπάνιος, 372 a 14, 23 σπανιώτερος, 344 b 28 σπασμός, 366 b 26 σπάω, 379 a 25 σπέρμα, 380 a 14, 390 b 16 σπηλαιον, 388 b 26 σπλάγχνον, 388 a 17, 390 a 9 σπόγγος, 350 a 7, 386 a 28, b 5, 7, 17 σποράδην, 370 b 5 σποράς, 344 a 15, 346 a 20, 32
στάδιον, 351 a 14 στάζω, 383 b 5 σταθμός, 3S3 b 3 σταίς, 386 b 14 στάσιμος, 353 b 19, 23, 34, 354 b 14
στάσις, 362 b 33, 37$ a 25 στάτενσις, 379 b 14, 381 b 16 στέγω, 352 b 9 στένος, 370 b 19 στενότερος, 366 b 11 στενότης, 354 a 6, 9, 366 a 30, 370 b 21
στερεός, 341 a 28, 3£?8 a 23, 384 a 28 στερέω, 389 b 20 στερεώτερος, 389 b 20 στέρησις, 385 a 32, 388 b 14, 15
στέφανος, 362 b 10 στηλαί, 350 b 3, 331< a 3, 12, 22, 362 b 21, 28 στιβάρος, 387 b 5 στίλβω, 370 a IS στοιχείον, 338 a 22, 1) ‘21, 339 b 5, 17, 340 h 3, 5, b 11, 341 a3,354b 5,12,355bl, 378 b 10, 11, 382 a 3, 380 b 1, 27
στόμα, 351 b 32, 350 a 1, 367 b 1
στόμωμα, 383 a 33, b 2 στρέφω, 370 b 32, 371 a U, 374 b 2
στρογγυλός, 348 a 28, 33, 363 a 28
Στ ρυμών, 350 b 16 στυπτηρία, 359
συγγενής, 339 a 28, 36, 386 b 2
συγκαίω, 383 b 12 συγκαταβαίνω, 358 b 32
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συγκατάγω, 371 a 12 συγκαταμίσγω, 357 b 7 συγκαταφύρω, 357 a 17, b 2, 358 a 24
συγκειμαι, 387 a 13 συγκρίνω, 341 a 4, 34*2 a 29, b 17, 346 b 22, 347 a 17, 19, 350 a 13, 358 b 17, 370 a 30, b 15
συγκρισις, oil a 10, 314 b 9, 3A6 a 4, 16, 23, b 34, 369 a 14, b 33, 34 συγκριτικός, 378 b 22 συζυγία, 3?8 b 11 συλλαμβάνω, 340 a 7 συλλέγω, 347 b 20, 349 b 6, 10, 357 a 33, 384 a 7 συλλείβω, 349 b 33, 350 a 0 συλλογιμαΐος, 353 b 23 συμβαίνω, 338 b 20, 339 a 6, 21, 27, 341 a 27, 342 b 33, 344 a 8, 346 a 6, b 4, 18, 347 b 34, 348 a 30, b 2, 17, 349 b 20, 25, 350 <i 17, b 21, 32, 351 a 1, 29, b 1, 27, 352 a 2, 8, 15, 16, 353 a 9, 12, 26, 354 a 16, 355 a 3, 12, 21, b 30, 356 a 14, 18, 32, 357 b 16, 358 a 2, b 11,29,359 b 24,360 a 14, b 5, 22, 30, 361 b 32, 363 λ 24, 365 a 12, 34, b 12, 366 b 19, 367 a 27, 31, b 6, 12, 20,27,369 a 8,370 a 4, b 19, 371 a 8, b 21, 372 a 17, 19, 373 a 34, b 4, 29, 374 a 14, b?fi, 24,373 a 10, b 17, 377 b 25, 378 a 12, b 11, 379 b 22, 32, 380 a 34, 381 a IB, b 17, 382 b 7, 384 b 6, 8, 389 b 18	|
συμβάλλω, 31>5 b 6, 348 b 30, 358 b 3, 376 b 24 σύμβολον, 360 a 26 συμμειγνύω, 352 b 30, 354 a 1, 357 a 10, 30, 358 b 22 συμμειξis, 358 a 5, b 21, 359 a 5
σύμμετρος, 362 a 4 συμπεριάγω, 344 a 12 συμπεριλαμβάνω, 358 a 33 συμπέττω, 379 b 23, 381 a 20 συμπίπτω, 343 d 21, 344 a 20, 345 a 5,319 a 22,360 b 28,
372	a 15, 25 συμπληρόω, 340 a 18 συμφασις, 342 b 28 συμφυής, 382 b 11 σύμφυτος, 382 b 12 συμφυω, 348 a 12, 378 b 15 συνάγω, 350 a 1, 354 a 7, 382
b 9
συναθροίζω, 368 b 3 συνακολουθάω, 370 b 10 συναλείώω, 365 a 21 συναναφέρω, 341 a 7 συνανεχω, 372 a 15 συναπέρχομαι, 383 a 19 συνάπτω, 345 a 2%, 362 b 16,
373	a 15 συναψις, 343 b 8 συνδέω, 359 a Ιδ
συνειμι (ἄμι), 342 a 19, 20, b 17,361b 1,364 b 33, 367 b 5, 369 a 27, 370 a 4, 30, 381 b 1,386 a 30, b 3, 7, 8, 387 a 14 συνείρω, 362 b £0 συνεκκρίνω, 357 b 4,358 all, 371 b 13
συνεκπίμπρημι, 371 a 17 συνεξατμίζω, 379 a 24, 382 b 20,24,383 a 19,30
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συνέξειμι, 388 b 14 συνεζέρχομαι, S88 b 28 συνεξορμάω, 361 b 14· συνεπιτελέω, 379 b 23 συνέπομαι, 361 a 24 συνέρχομαι, 343 b 31, 344 a i, 348 a 10, 368 b 16, 27, 385 a 28, 386 b 4 συνεφέλκω, 34.1 a 2 συνέχεια, 373 b 26 συνεχής, 339 α 22, 341 a 3, 344 a 11, 346 b 11, 331 a IS, 352 b 31, 355 a 9,
360	b 6, 362 a 11, 15, 26, 363 a 7, 365 b 27, 366 a 6, 369 b 3, 370 b 10, 30 (bis), 371 a 32,372 b 23,373 a J 9, b 26,28,374 a 34,386 b 13, 387 a 29, b 28, 39
συνέχως, 341 a 7, 346 a 33, b 8, 349 b 17, 37, S5S a 15, b 30, 359 b 23, 360 a SI, 362 a 30, b 29, 369 b 23, 373 a 33
συνήθεια, 340 b 33 συνήθης, 370 a 16 σύνθετος, 382 a 36 συνθλίβω, 378 ft 30, 384. b 9 συνιστημι, 339 a 13, 20, b 9, 340 a 3, 25, 39, 34, b 30, S3, 343 a 1, 17, 34, b X, 5, 344. a 36, b 11, 34, 345 a 8, 346 a 16, b 29, 34,7 a 27, b 10,13, S49 a 3, 18, b 23, 31, 353 b 4, 354 b 20, 31, 355 a 32,358 a 10,22, b 17, 30, 360 a 1, 21, 26, b 35,
361	a 10, 364 b 9, 27, 369 a IS, 372 b 16, 17, 373 a 1, b 2, 16, 20, 374 a 18, 376 a 2,9,b2,12,18,378 b 20, 379 a 6, b 8. 11, 31, 380
a 21, b 7, 9, 38‘2 a J5, b 38, 29, 383 a 12, ΙΤ, S84 a 7, 19, 20, b 25, 31,.387 a 4, 388 a 18, 21, 24, b 10, 389 a 6, b 7,25,390 b 10, 21 συννοέω, 345 a 19 σύνοδο®, 343 b 30 σύνταξις, 355 b 10 συντηκτός, 389 b 8 συντιτράω, 355 b 34 συνωθέω, 361 a X συρρέω, 350 b 28, 353 b 22 συστασις, 340 a 30, 341 b 23, 342 b 14, 344 a 34, b 18, 345 b 34, 346 a'13, b 10, 347 a 35, b 21, 352 b 10,
369	a 16, 19, 372 b 18, 23, 373 a 28, 31, b 3, 374 a 12, 377 b 5, 32, 378 a 8, 26
συστέλλω, 368 b 3 σύστοιχος 340 a 5 συστρέφω, 369 a 34 σφαίρα, 341 b iiO, a 33, 354 b 24,36o a 43, 375 b 33 σφαιροειδές·, 340 b 36, 36<j 31
σφραγίς, 387 b 17 σφυγμός, 366 b 15, 18, 068 a 6, b 25
σχήμα, 342 b 1 2, 34fi a. 28, 33, 36, 36l2 a 35, 368 a 3, 54,
370	b 26, 372 a 33, b 2, 3 (bis), 12, 373 b 19, 2i, 377 b 7, 14, 390 a 21, 23
σχηματίζω, 344 a 21 σχίζω, 340 a 31, 386‘ b 28 σχιστός, 385 a 16, 386 b 26, 27, 31,387 aTT, 8, 10 σχοΐνος, 359 b 1 σφζω, 351 b 21, 356 a 21, 386 a 2
σώμα, 338 b 21, 339 a 5, 12
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(bis), 13#20,‘i6,b6, 11, 14, 18, 25, 31, 340 a 1, 5, 20, b 1, 7, 11, 12, 15, 341 a 12, b 17, 342 a 7, 343 b 17, 347 b 13, 350 a 1ν, b 35, 351 a 27,354 b 4, 9,11,355 b 6, 356 b 2, 357 b 5, 8, 358 a 6, 11, 13, 359 a 24, 360 b 23, 32, 365 a 28, b 30, 366 a 1, b 15, 20, 25, 368 a 6, 370 b 21, 378 a 17, b 20, 380 b 24, 27, 381 a 13, b 7, 8, 24,382 a 2, 4, 7,23,26, b 3, 384 b 25, 31, 385 a 10, 19, 23, b*27, 28, 29, 386 b 2, 387 a 13, 23, 32, b 14, 388 a Π, 2ε, 389 a 31, 32, 390 a 22
σωματικός, 338 a 23, 382 a 8 σωματώδης, 359 a 15 σωτηρία, 355 a 20
ταλαντευω, 354 a 8 ταλάντωσις, 354 all ταμιεύω, 350 b 27, 353 b 21 Τάναις, 350 a 24, 353 a 16 τάξις, 339 b 5, 347 a 6, 351 a 25, 358 a 25, 26 ταπεινότερος, S52 b 32 ταραχώδης, 361 b 34 ταριχεία, 359 a 16 Τάρταρος, 356 a 1, 18 Ταρτησσός, 350 b 2 τάσις, 390 b 7
τάττω» 340 a 19, 346 a 33, 355 a 28, 364 a 5, 27 τάχος, 342 a 33, 348 b 11,36ϊ b 22, 36& b 33, 370 b 9, 371 a 22
τέγγω, 385 b 22, 23 τεγκτός, 385 a 13, b 13, 14, 17, 18, 19
τεκμήριον, 344 b 19, 352 b 24, 359 a 11, 367 a 11 τελειόω, 379 b x?0 τελείωσις, 379 b 18, 21, 380 a 19
τέλεος, 380 a 13, lo τελενταΐον, 353 a 6, 356 b 15 τελευτάω, 356 a 23, 364 b 20, 365 a 9, 389 b 32 τελευτή, 344 a 31, 356 a 35 τελέω, 381 a 26 τελέως, 377 a 22 τελέωσις, 380 a 13, 30 τελματιαΐος, 353 b 24 τέλος (sub&tantivum), 389 a 8, 25, 26, 346 a 33, 349 1) 12, 351 b 13, 374 b 35, 379 a 5, 8, b 25, 27, 381 a 1 τέμνω, 363 b 2, 376 a 10 τερατολογέω, 368 a 25 τεταγμενως, 358 a 2 τέτανος, 366 b 26 τέφρα, 353 t> 15, 357 a 31, 358 a 14, b 9, 359 b 2, 7, 367 a 5,387 b 14, 389 a 28, b 2, 3, 390 a 23
τέχνη, 353 b 28, 381 b 4, 6, 390 b U
τεχνικός, 881 a 10 τήγανον, 380 b 17 τηκτός, 381 b 28, 384 b 16, 385 a 6, 12, 21, 33, b 12, 13, 15 (bis), 16,18,23,387 b 25, 26, 31, 388 b 32, 389 a 19
τήκω, 341 a 18, 362 a 5, 8,18, 364 a 10, 371 a 26, 382 b 29, 383 a 28, 32, b 5, 7, 9, 14 (bis), 384 b 14, 385 a 30, 32, b 22, 23, 388 b 33, 389 a 9, 21
τηλικοϋτος, 350 b 32, 352 a 1
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τηνικαΰτα, 361 b 36, 366 a 30 τηξπ, S81 b 28, 883 b 30, 384 b 22
τίθημι, 388 b 24, 34.2 a 4, 348 b 34, SS9 a 1, 30, 373 a 24, 382 b 3
τιιιιιύτατοί, 358 b 5 τιτανοί, 383 b 8, 389 a S38 τμήμα, 343 a 12,362 a 32,371 b 27, 875 b 17, 377 a 6,16, ]8 (bis), 21 (bis), 24, 25 τμήσις, 386 b 30 τμητοί, 385 a 17, 387 a 3, 7, 8, 11
τοϊχοί, 339 a 3 τομή, 373 b 32, 376 a 7 tottos, 3S8 b 22, 339 a 25,27, b 16, 37, 340 a 6, 18, 22,
25,	26, b 30, 33, 37, 341 a 6, 11, 29, 32, 342 a 17, 343 «ι 2, 8, 14, 16, 29, 86, b 16, 344 a 34, 345 a IT, 35, b 25, 346 a 10, 19, b 9, U, 16, 18, 27,30, 347 a 18, 131, 23, 31, 33, b 8, 12, 19, 21, 34.8 a 3, 5, 16, b X, 5, 25,3A9 a 24, b 31, 350 a 0, 7, b 6, 15, 21, 24, 29, 31, 351 a 5, IS, 17, 19, 3S, 36, bar, a8,36,352 a a, 6,15, 16, 20, 3a, 34, b 7, IS, 18,
26,	353 a 17, 20, b 4, 7, 354 a 1, 5, 10, 30, b 8, 9, 30, 355 a 2, 34, b 1, 2, 12, 15, 18,32, 356 a 9, 27, 33, b 32,357 a 23,358 a 30,34, 35, b 28, 33, 359 b 1, 360 b 20, 25, 28, 35, 361 a. 8, 11, 15, b 6, 362 a 17, b 7, 10,23, SO, 363 a 12, IS, 14, 16,31 (bis), 33, b 1, 8 (bis), Π, 364 a 8, 6, 8, 12, 26,
b 28, 365 b 5, U, 366 a 24,
27.30,	b 1,11 (bis), 13,31, 33, 867 a 14, 18, b 6, 368 a 1, 3, b U, 15, 22, 24, 369 a 2, 18, 25, 378 a IS
τραγικώτεροί, 358 b 1 τράπεζα, 355 b 28 ‘ τρέπω, 361 a 15, 367 a 33 τρέφω, 351 b 18, 352 a 11, 354 b 34, 355 a 10, 12, 17, 29
τρίγωνον, 373 a 10, 14, SIS b 32, 34, 376 a 13, SO, b 17 τριηρηε, 369 b 10 τρίχρωί, 371 b 3S, 375 a 1, δ, 29
τρόμοί, 366 b 15, 18, 20, 368 b 23
τροπή, 343 a 15, b 1, 6, 358 b 8, 355 a 1, 25, 361 a 12, 13, b 35, 362 a 12, 19, 22,
29.31,	b6,363 a 9,10,364 b 2 (bis), 377 a 20, 25
τροπικό r (adiectivura), 313 a 14
τροπικοί (wibstantivum), 818 a 9, 345 a 6, 3*6 a [ 1, 18, 362 b 2
τρόποί, 330 a 7, 3M> a 15,868 b 18,372 λ 19,374 b 5 τροφή, 355 a 2, 4, 5, b 7 (bio), 12, 356 b 2, 3S7 a 34, b 8, 358 λ 8,379 b 33,380 a 12, 28, 381 b 7 τρνχοζ, 371 a 28 Τρωικοί, 359 a 10 τυγχάνω, 339 a 35, b 19, 341 b 20, 343 a <Si, 343 d 17, 344 a 3, 14, ai, b 33, 346 a δ,11,17,349a 16,24,853 b 19, 356 a 14 357 b 13, 360 a 28, 363 a 23, 364
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h 10, α*>5 a 21, 85, 366 a 1-, 22, 369 a 6, 372 b 17, 373 b 2, 386 a 13, 887 h 1‘2 τιίμττανον, 36ΰ Λ 35 τύπτω, 36 o a 33, 8b'8 a 1?, 18
(bis), 37p a 13, 18 τυρό;, $84. a 22, 24, SO, 388 b 12
T!vppv}viK0s, 35l· a ι21 -ύφω, 363 a 7
τ υφών, 389 a 3, 3b‘9 λ 10, 371 a 2,3,9, b 15
ύαλος, 38% a 8
ir/Uia, 380 a 1
υγραίνω, 348 b 29, 357 b 16, 378 b 17, 389 a 30, b 28, 383 a 22
υγρό;, 340 b 16, 2S, 27, 341 b 0, S.14 b 23, 346 b 24, 347 Λ 8, b 28, 348 a 13, b‘JS, 352 b 12, 18,35Sb7, 354. b 15, 34, 355 a 5, 6, 9, 15, 22, b 7, 356 b 3, 857 a 7, *1, h 6, 7, 16, 18, 20, Jl, 25, 358 a 8, 35, b 10, ■>0, 3S9 a 31, b 29, 32, 33, 35, 360 a 7, 11, 23, 24, 26, b 1·, ‘30, 24, 361 a It, 364. b 18,365 bai, 366 b 9, 369 α 13,370 a IS, 371 a 8, 874 .ι 22, 377 a 34, S78 b 13,
18,	23, 379 Λ 8, 10, 17, 24, b 28, 380 a 22, 32, 33, 34, bl3, 14,17,18,20, 91,^, 25,28,31,32,381 a 14, 17,
19,	21, 25, b 2, 8, 23, 24, 27, 29,31, SS‘3 a 3,10, b 2,
3, 4, 20, 21 (bis), 25, 383
a 3, 11, IS, Ifi, 17, 18, 20 j (his), 21, 33, b 10, IS, In, 381 a 18, b 1,9,10,29,385 I
a 7, 25, 26, 37, 28 (bis), 30, b 8, 22, 386 a 21, b Π, 387 a I, 6, 12, 26, 31, biil,[>7, 388 a 8 (bis), 22, 27, 29, 33, b 14, 15, 24, 28, 38i) a 3,31,23,24, 30
υγρότερο;, 311 b 12,	312
a 19
ΰγρότη;, 343 a 8, 352 b IS, 357 b U, 362 a 10,367 b 5, 374 a 24, 379 a 25, b 33, 880 a 29, b 27, 385 b 1,387 a 20, 23
ΰδατωδόστερο;, 377 b 6, 388 b 33
υδατώδης, 358 b 2, 36-J. b 21, 372 b SI, 380 a 23, 2D, b 16, 385 b 1 ύδραγωγία, 349 b 35 δδωρ, 338 b 24, 339 a 16, 19, 36, b 9,34.0 a 8,10,12, 13, 24 (bis), 33, 35, 37, b 3 (bis), 21, 29, 341 a 4, 10, 843 a 9,344 b 94, S45b 26,
346	b 17,31,82,33,34, 35,
347	a 3, 5, IS, 17, 19, 24, bll, 13, ST, 34,8 a-i, 6 (bis), 9, 10, 13, 18, b 7, 10, 16,
18,	23, 39, S3, 36, 349 a 3, 5, 18, 19, b 3, 5,10, U, 16,
19,	22, 24, 26, 28, 32, 350 a 9, ]0, 13, b 31, 35, 351 a 7, 15, 352 b 8, 35, 353 a 33, b 18, 30, 354 b 4, 11, 16, 20, 21, 23, 355 a 16, 18, 36, 31, 32, b 1, 3, 16, 17, 21, 25, 29, 35, 356 a 1, 18,
19,	33, b 1, 22, 34, 357 a 9, 11, 20, 22, 32, b 1, 10, 30, 32, 358 a 23,27,28, b 3,4.,
20,	21, 359 a 3, 13, 19, 25, 30, b 3 (bis), 13, 17,22,360
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a 2,3,5, 12, 19,21,24,25,
30,	b 10, Π, 29,8S, 361 a 2, 3, 13, 14, 15, 17, 362 a 5, 17, 363 a 14, S64 a 8, 365 b 1, 3, U, 366 a 3, b 12, 368 a 5, 36, 37, 31, 369 b SI, 370 a 3, -A, IS, 18, 31, b 13,373 a 30, b 18,22,24., 373 b 1,14,374 a 1,14,18, 35, b 20, 37, 377 b 3, 3, 30 (bis), 34, 36, 37, 378 a S3, 33, 34, 379 a IS, 28, b 6, 380 a 34, b 10, 361 b 18, 882 a 1, 4, 5, 6, 18, b 3, 6, 10,11 (bis), 18,28,32 (bis), S8S a 3, δ, 6 (bis), 13, 13, 27, b 14. (bis), 18, 31, 35, 27 (bis), 30, 31, 384, a 1, S, 6 (bis), 7, 10,11,13,15,17, 24, 35, 37, 30, 32, b 4, 5, 12, 17, 21, 30, 385 a s27, 39, b 2, 3, 6, 7, 11, 15, 16, 20, 21 (bis), 24, 386 a 18, 24
(bis),Si2,bl0,lS, [551,387
b 8, 388 a 23, 26, 30 (bis),
31,	b 8, 11, 23, 389 a l, 5, 9, 10, 19, 22, 25, 31, b 2, li>, 16, 21, 22, 390 a S, 8
νετόζ, 347 «ι 12, b 17, 18, 31, 349 a 9, 370 b 12 ύλη, 339 a 29, 340 b IS, 342 a. 28, 361 a 32, 364 b 28, 368 a 10, 33, 370 b 13, IS, 371 b S, 378 a 38, b 83,379 a 1, 16, b 20, 33, 380 a 9, 382 a 8, 28, 388 a 21, 389 a 29, 30, b 12, 16, 27, 28, 390 a.4,5,b 18 υπαντρος, 366 a 25 ύπαρχοί, 339 a 37, 340 a 16, 17,34,9 b 27, 353 b 17,357 b 9, 358 b 34, 360 a 5, 365
b 23, at, 370 b 13, 372 b 11, 377 b ^0, 378 b 31,
382	a 9, 384 b 38,390 a 20 ύπείκω, 370 b 31,382 a Π, U,
13, 93, 386 a 23, 24 ύπεκκαυμα, 3tl b 19, ‘24, 23, 29, SM a 29, 31' b 14, 361 b 19
υπερβαίνω, 350 a- 2 ϊ υπερβάλλω, 340 a 4, 86, 3-1J. a 1,346 a 18,349 b 17,'350 a 28, 362 b 16, 38a a 20,
383	a 31
υπερβολή, 340 b 23. 342 b 32, 344 b 30,352 a b 3,356 b 33, 365 b 15, 381 a 27 νπερξηραίνω, 352 a 7 ύπερομβρία, 366 b 9, 368 b 17 υπεροχήν 340 a 9, 359 b 31 ύπερυγραίνω, 365 b 11 ύπερχόω9 367 a 19 υπογραφή, 346 a 32, 363 a 26 ύποΒοχή, 319 b 7, 13, 16 ύποζυγιον, 359 a 18 ύποκάω, 355 a 17 υπόκειμαι, 339 a ^9, b J, 314 a 8, 345 b 32,363 a 30,3G4 a 7, 378 b 33, 379 b 11, ild, 382 b 6
υπολαμβάνω, 339 b 26, 342 b 23, 344 a 7,346 a 30,353 b 2, 354 b 33, 355 a 8, 18, b 14, 357 a 2, 358 b 31, 360 a 29, 365 b 16, 366 b 24, 369 a 12, 379 b 14 ύπολείπω, 343 a 4, 6, 7, 17, 24, 29, b 17, 22, 344 b Π, 353 a 15,355 b 19,356b5, 11,23,357 a 8, 362 b 8 νπολ·ηπτεον, 340 b 30,346 b 3, 352 a 29,356 b 9, 369 b 35, I 377 a 29
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ύπόληφις, 339 b 20, 345 b 10, 354 b-23
υπόλοιπο;, 347 b 27, 368 a II, 37° b 3
υπομένω, 351 b 17, 21, 355 , a 34, b 4, 14, 356 a 35
υπόνομο;, 550 a 1 ΰπονοστεω, 365 b 12, 367 a 24 νπόοτασις, 353 b 23, 355 b 8, 357 b 8, 358 a 8, b 9, 12, 3δ8 b 12, 382 b 14 αποτείνω, 376 a IS νποτεμνω, 356 a 27 ύποτίθημι^340 a 23, 374- b 9 ΰποχώρησις, 380 a ], b 5 ύπτιο;, 350 all Ύρ κ αν ως, 354 a 3 ύφασμα, 375 a 23 ύφηγόομαι, 339 a 6, 370 b 4 ΰφίστημι, 339 a 17, 341 b 12, 357 b 3, 358 b 27,382 b IS, 383 a 34
υψηλό;, 341 a 1,347 a 35, 348 a 21, S3,350 a 2,δ, 7, b 22, 352 b 7, 354, a 24, ϋ8, 31 υψηλότερος, 3ΰ2 b 27, 354, α 25 ύφος, 347 a 33, 350 α SO (bis), b 5
ΰω, 34.9 b 4, 32, 358 a 25, bH, ΰδ, 360 a 12,19, b 30, 373 b 20, 21, 374, a 13
Φαεθων, 34,5 a 15 Φαίδων, 355 b 32 φθίνω, 339 b 20,35,340 b 36, 341 a 18,36, b 2,342 all, 31, 34, b 9, 11, 21, 35, 343 a 5, 6, 28, S2, 33, 34, b 18, 33, 36, 34,4, a I, 7, 27, 35, b 3, 8, 9, 11, 27, 34,5 a 24, 28, 33,36, bli, 846 a S, 5, 17,29, bl, 14,350 a 8, IS,
19, 21, 351 b 29, 32, 352 a 20, b 21, 32, 354 a 2, 6,
11,	19, 24, 33, b 11, 14, 355 b 4, 8, 21, 356 a 23, b 32, 357 a 32, b 3, 15,22, 362 b 10, 14, 19, 29, 363 a 11, b 32, 365 b 13, 367 b 10, 369 b 8, 17, 370 a 12, 13, IT, 20, 371 b 3, 6, 22, 372 a 10, b 6, 37S a 2, 21, 22,85, bl 0,27,31,374 a 3, 8, 9,19,27,33, b 5,13,14, 18, 26, 29, 33, 375 a 1, 7 (bis), 8, 13, 18, 19, 21, 29, b 3, Π, 377 a 34, b 9, 10,
12,	16, 23, 378 b 14, 382 a 6, 387 b 16, 388 b 22, 390 b [
φανερόi, 339 b 12, 340 a 18, 342 b 1,343 a 32, b 83,345 a23,31, b SO, 346 a 21,34, 34.9 b 15, 350 a 36, b 24, 33, SSI a 10,352 b 30, 3S3 a 14,23, 355 a 4, 356 a 31, b 14,357 b 32,358 a 4, 360 a 18, 362 b 3, 365 b 21, 371 a S3, 873 a 25, b 38, 378 b 26, 384 b 24 φανεράis, 346 b 1, 21, 354 b 10, 355 a 25, 361 a 29, 366 b S3,371 b 2 φαντασία, 339 a 35, 342 b 23, 32, 372 b 8, 374 b 8, 375 a δ, 24
φάντασι;, 370 a 15 φάραγξ, 350 b 36 φάρμακον, 381 a 3 φασι;, appantio, 842 b 34 Φασι?, 350 a 28 φάσκω, 355 a 22, 365 a 33 φάσμα, 338 b 23, 34-2 a 35, b 22
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φέγγος, 343 b 13,22,3J.6 a 26, 370 a 21
φέρω, 339 cl 13, b 31, S5, 340 b 10, 341 a 6, 18, 26, 31,
342	a 16, 33, 35, 36, b 8,
343	a 10,13,844 a IS, b 10, 345 a 16, 21,37, b 19, 3A6 b 35, 31, 347 a 9, XI, 31, 348 a 34, 34, 85, b 19, 34, 354 a 29, b 26, 29, 358 b 5, 359 b 34, 361 a 9, 363 b 9,365 a 20,28, b 33, 366 a S, S67 a 30,368 b 1, 369 a 20, 81, 34, 38, 34, b 31, 370 b 34, 33, 371 a 11, 33, 33, b 6 (bis), 878 a 5, 6, JO, 383 b 26
φέφαλος, 367 a 5 φθάνω, S49 b U, 356 b 36, 361 b 17, 19, 362 a 2, 364. b 11, 371 a 33, ‘24, 37 φθαρηκός, 382 b 7 φθείρω, 353 a 30, 355 a 3, 31, 379 a 6, 18, 889 b 6, 10 φθίνω, SSI α 30, 31 φθορά, 338 a 34, 34*5 & 16, 346 b 23,351 b Ιϊί, 13,352b 17, 354 b 28,358 a 1,378 b 30, 379 a 4, 8, 11, 16, b 9, 890 b 19
φιάλη, 390 b 13 φλέγμα, 380 a 31, 384 a 33, 386 b 16
Φλεγραΐος, 368 b 31 φλέφ, 388 a 17
φλογιστός, 387 b 18, 19, 21, 23,25,26, 31
φλοιός, 385 a 9,388 a 19, 389 a IS
φλόξ, 341 b 2,21,26,342 a 4, b 3, 19, 346 b 12, 355 a 7, 9, 357 b 33, 366 a 3, 369
a 31, 33, 371 a 32, b 6,374 a 6, 24, 387 b 13; 20, 29, 388 a 2
φοβερός, 348 a 24 φοινικιάς, 364 a 4>, 17 φοινίκιος, 372 a 4 φοινικοΰς, 342 b 7,1], 20,372 a 7, 9, 874 a 4, 8, 28, 32, b 11,31,375 a 2, 8,11,12, IS, 15,22, b 8,10,377 b 10, 13
φοιτάω, 347 b 12 φορά, 338 a 21, b 22,3S9 a 22, b 18, 340 b 32, 341 a 20, b 14, 342 a 2, 25, 27, 29, 343 a 10, 344 a 9, 12, 23, 24, 31, b 10, 12, 345 a 18, 34.6 a 4, 8, 12, 27, b 11, 33, 348 a 29, b 18, 22, 352 b 12, 3S6 a 12, b 28, 361 a 12, 22, 25, St, b 1*2, 364 a 10, 367 b 29, 368 b 21,370 b 26,386 b 1 φορτίον, 347 a SI φρέαρ, 347 b 9 φρεάτιάΤος, 353 b 26 φροντίζω, 355 a 19 φρούδος, 340 a 2, 353 a 1 φυλλον, 387 b 4,388 a 30, 389 a 13
φύμα, 379 b 31,380 a 21 φυσάω, 367 b 1 φύσει, 342 a 25,365 a 22,367 a3i,379 a 6,b ll,380 a9,
381	b 5
φυσικός, 339 α 21, 351 b 8, 378 b 39, 32, 379 b 7, 18, 380 a 20, 22,'32, 881 a 11,
382	a 1, 385 a 10 φυαικως, 390 a 16
φύσις, 338 a 20, b 20, 339 a 13, b 4, 9, 15, 26, 340
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a 36, b 27, 311 a 16, b 18, 842 a 16, 349 a il, 19, 358 a 32, SS4 b 32, 357 a 28,
358	a 18, 359 b 23, 24, 360 a 13, 19, 24, 361 b 9, 365 b 18, 366 a 1, 369 a 7, 370 a 26, 32, 372 b 21,374 a 3, 376 b 26, 378 b 21, 25, SO, 34, 379 a 4,, 8, 14, 17, 24, b 25 (bis), 34, 35, 380 a 26, 381 b 6, 26, 383 b 21, 384 a S3, 389 b 9, 11, 14, 25,28,390 b 14
φυτόv, 339 a 7, 351 a 27, 378 b 31* 384. b 31, 388 a 16, 19, 390 a 17, b 01 φύω, 340 a 32, 841 b 16, 342 a 16,355 bll, 358 a 10,17,
359	b 1, 360 b 2, 365 a 20, b SI, 34, 366 a 21, 33, S69 a 20, b 21, 378 a IT, 386 b 7, 8
φωνή, 368 a 21* φως, 3^2 b 6, 15, 345 a 26,28, 31, b 29, 3 M> a 2-1,367 b 22, 374 a 27
χάλαζα, 317 b 14, 38, 31, 3'3, 36, 37, 348 a 3, 12, 19, 21, 26,31,32, b 17, 24, SO, 34.9 a 10, 869 b 32, 388 b 12 χαλαζώόης, 364 b 22, 365 a 1 χαλεπός, 355 b 25, 361 b 30, 381 a 31
χαλκό;, 377 b 21, 378 a 28, b 1,385 a 33, b 13,14,386 a 17,22, b 18,387 b as, 28, 388 a 14*389 a 7,390 a 17, b 11
χάλκωμα, 371 a 26 Χαονία, 359 a 25 χάριν, 350 b 19, 353 b 5
ΧάρυβSi;, 356 b 13 χάσμα, 342 a 35, b 14, 17, 352 b 6
χάννο;, 359 a 33 χεδροπά, 389 a 15 χειμερινός, 343 b 6, 347 a 18, 350 a 21, 362 a IS, 22, 36S a 9, b 5, 6, 19, 21, 364. b 3, 377 a 24
χειμών, 343 b 19, 344 b 35,
347	a 18, b 2, 3 (bis), 37,
348	a 1, b 9, 27, 349 a 6, b 6, 8,12,352 a 30, SI, 360 a 2, 361 a 12, IS, b 6, 32, 366 b 5, 374 a £1, 379 a 27
χειρ, 369 b 3S, 374. b 6, S86 a 26, 388 a 18, 389 b 32, 390 a 9, b Π
χειρόκμητος, 3ί3 l) 25, 381 a 30
χειροποίητος, 351 b 38, 353 b 3S
χείρων, 352 a 8 χερσενω, 352 a 33, 353 a 25 χέρσος, 351 a 24, 352 b 34 Xtor, 342 b 36
χιών, 347 b 13, 16, 23 (bis), 30, 348 a 3, 22, 359 a 33, 362 a 18,36ia 8,369 b 31, 388 b 11
χλωρός, 361 a 19, 374 a 5, 387 a 22
Χοάσπης, 350 a 2 1· χονδρός, 359 a 32 χράομαι, 841 b 17, 349 a 1, 359 b 16,31,360 b 10, 372 b 11,374 b 7,376 b 8, 382 a 19
χρεία, 381 a 3 Χρεμετης, 350 b 12 χρήσιμος, 352 a 11, 379 b 29 χρόα, 342 b δ, 344 b 7, 356
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a 13, 359 b 11, 372 b 25, 374 a 9, 33, b 5, 375 a SI, 377 b 12, 17 χροιά, 359 a 34 χρόνοι, 342 b 13, 32, 35, 3-4-3 a δ (bis), 344 b 31,847 b 19, 348 a 6, 28, b J9, 21, 351 a 23, b 9, 20, 21, 26, 31,
352	a 4, 29, b 4, 13, 34,
353	a 13, 15, 18, 24, 355 all,28, b 26,356 bai, 33, 362 a 21, 364 a 25, 365 a 16, 374 a 14, 383 b 28, 387 a 26
χρυσοί, 348 a 9, 378 a 28, b 1, 4, 380 b ‘29, 384 b 32, 388 a 14, 389 a 7 χρώζω, 371 a 24,375 a 6 χρώμα, 343 a 36, b 7, 13, 3-i4 b 8, 372 a 1, 6, 9, 25, 34, b 5, 6, 8, 373 b 18, 24, 27, 28,35, 374 a 11, 31, b 7, 8,
11,	27, 31, 375 a δ, 6, 11,
12,	25, 29, 31, b 2, 8, 10,
377	b S, 8, IS, 21, 22, 383 b 8, 388 a 13
χρωματίζω, 342 b 4, 369 b 7, 371 a 17, 374 a 15, b 26,
378	a 25, 387 a 31 χνμόί, 354 b 1, 356 a 13, 357
a 9, 16, 358 a 5, 11, b 19, 22, 359 b 9,12, SO, 378 b 1, 380 b 2, 32, 387 b 12, 388 a 12
χυτοί, 378 a 27, 385 b 5 χώρα, 345 a 10, 34-7 b 24, 348 a 19, 319 a 4, 9, SSI b 17, 18, 29, 352 a 9, 16, b 21, 22, 32, 33, 354 a 18, 355 a 27, 360 b 7, 8, 13,18,19, 362 a 33,365 a 35,366 a 25, 33, 868 b 32
χωράω, 371 b 1, 5 χωρίζω, 339 b 10,854 a 3,379 a 14,383 b 19,384 a 19,22,
23,	389 b 14. χωρίον, 374 b X χώρισίί, S86 a 13
φαβυρόί, 885 a 17, 387 a 15 φακάί, 347 a 11, 348 a 7, 11, b 8, 23, 25, 373 b 16, 20 φευδήί, 344 α 3 ipeBSoi, 349 a SI ψολόαί, 371 a. 21 φοφητικόί, 385 a S ψόφοί, 348 a 24, 26, 367 a 4, 18,368 a 14,17,19,20,369 a 29, 31, b 1, 11, 16, 370 a 8, 10, 371 b 12, 13 φύξιί, 341 b 36, 347 a 9, b 13, 851 a 31, 354 b 31, 360 a 1, 361 a 2, 382 b 18, 383 a 29, 388 b IS, 19, 389 a 17, 18, 22
φυχοί, 347 a 20, b 26, 348 a 2, 3til b 25, 362 b 9, 17, 27, 367 a 26, 31, b 6, 371 a 6, 379 a 26, 383 b 34, 387 b 10, 389 a 20
φυχρόί, 340 b 16, 347 b 3, 25, 348 a 16, b 1,3,4,6,13,16, 358 a 33, So, 360 a 23, 24, b 25, 364 a 23, b 0, 11,27, 32 (bis), 366 b 6, 367 a 34, b 3, 378 b 13, 22, 3T9 a 1, 20, 30, b 3, 380 b 2, 382 a 33, b 1, 4, 6 (bis), 9, 22, 30, 383 a. 1,3 (bis), 6, 10, 14, 18, 23, 26, lrl3,15, 22, 26, 384 α 8, 9, 12, 27, b 3, 6, 8,10,11, 13,24,385 a 3,
24,	25, 387 b 16, 388 a 24, b 5, 9, 11, 27, 389 a 6, 11,
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L24t 269 b 1, 13, 16, 20, 39Θ b 4, 9
ψυχρότατος, 340 b 20, 364 b 22, 389 b 18 ψυχρότ€ρος9 340 a 27, 348 a 4, 364 a 20, 369 a 18 ψυχροτης, 347 a 25, b 6, 348 b 19, 349 b 23, 24, 362 b 8, 362 a 8, 371 a 9, 378 b 15, 379 a 21, b 13, 380 a 8,20, 381 a 15, ΙΤ, 384 b 37, 389 a 29, 31, 390 b 3, 12 ψνχω, 342 a 19, 346 b 29, 347 a 15, b 18, 348 b 32, 33, 349& 7, 350 a 13, 359 a 31, b 3, 360 b 35, 369 a 26, 370 a 4, 382 b 17, 23, 30, 384 a 26, b 14
ώθέω9 314 a 26, 3GS b 4, 386 a 30
ώκζανός, 347 a (> ωμῖς, 380 b 5, 5, 7, 8 (bis), 11
ώμότης, 379 b 13, 880 a 37, 30, 31, b 4, 12, 381 b21 φόν9 359 a 14
ώρα, 347 a 92, b Jl, 348 b 6, 349 a 4, 352 a 30, 360 b 9, 361 b 28, 31, 362 a 15, 364 a 33, 365 a 35, 366 b 4,
^ 371 b 31 ωραίος, 360 b 8 Ώρίων, 343 b 24, 361 b 23, 30
ώφελεια, 352 b 25 ώχρα, 378 a 23
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